UNCLASSIFIED 
AD  NUMBER 

_ AD370638 _ 

_ CLASSIEICATION  CHANGES 

TO:  unclassified 

FROM:  confidential 

LIMITATION  CHANGES 

TO: 

Approved  for  public  release,  distribution 
unlimited 


FROM: 

Distribution  authorized  to  U.S.  Gov't, 
agencies  and  their  contractors; 
Administrative/Operational  Use;  Jan  1966. 
Other  requests  shall  be  referred  to  Office 
of  the  Chief  of  Research  and  Development, 
Hdqts . ,  Department  of  the  Army, 

Washington,  DC  20310. 


_ AUTHORITY _ 

Deputy  Chief  of  Staff  for  Rsch  Dev  and  Acq 
[Army]  Itr  dtd  13  May  1975;  Deputy  Chief 
of  Staff  for  Rsch  Dev  and  Acq  [Army]  Itr 


THIS  PAGE  IS  UNCLASSIEIED 


A  Field  ComDarison 


of  Helicopter  Antiarmor  Tactics  (U) 


DISTRIBUTION  STATEMENT 


ilephen  B.  Forman 
Harrison  N.  Hoppes\A’'j 
B«r^M.KiW  - 

Corfigifot&ii 

,-«?<!  :.;;4  r: 

jSen.ny';g.;'i'a’'isy  -4' /:« 

PS  Army  Ci'mbb'.^ewe/opmi^'jCwi^^ 

4,«-' 


Itt..ad^tIon..to  ic'ifurit>'  re^uiren2“»ts  which  must  be 
^5  suhjest  jo'specittl;  escort  cqflftphi 

^Ji^Biatt.mjijr'j^a.sde.  only  wijl)  prior  jiiipTovtttv'of: 

oJ\.Rc»ejrch’uaO  yPcvdojinwot. 
of  tba  Away,  Washinsr^, 


>«^P*«SO  FOtt  TH£ 
DSP^M*Ny  OF  THE  AFJAY 
OonfrMi  Ho.  OA  44.t88-ARO-! 

'  '  020UP  4 

POWKGCaPEO  3.  YEAR 
INTER  VAlS;  ftfCUSSlflEO 
AFTER  'T  YEARS 


Co;,v  550 

f?AC  Log  No.  1,10498 


CONFIDENTtAL 


The  content!  of  RAC  publications,  including  the  conclusions, 
represent  the  views  of  RAC  and  should  not  be  considered  os 
having  official  Department  of  the  Army  approval,  either  eX' 
pressed  or  implied,  until  reviewed  and  evaluated  by  that  agen¬ 
cy  and  subsequently  endorsed. 


CONFIDENTIAL 


FIELD  EXPERIMENTS  DIVISION 
TECHNICAL  PAPER  RAC-TP-189 
Publish«d  January  1966 


DISTRIBUTION  STATEMENT 

In  luUIition  to  Hocurity  roiiuiromcnts  which  must  be 
mot,  this  ilocmvu'nt  is  sulijoct  to  spocinl  export  controls 
nnd  eaeli  tninsniiltul  to  foveiftn  governments  or  foreign 
mitionuls  miiy  l)e  mude  only  witit  prior  opprovnl  of 
Office  of  the  Chief  of  Keseurch  iind  Developmenti 
Meudiiunrters,  Department  of  the  Army,  Washington, 
D.  C.  20310 


A  Field  Comparison 
of  Helicopter  Antiarmor  Tactics  (U) 


by 

Stephen  B.  Forman 
Harrison  N.  Hoppes 
Borry  M.  Kibel 
Arthur  R.  Woods 
Research  Analysis  Corporation 
and 

Benny  E.  Edney 

US  Army  Combat  Development  Command 


t 

■» 

i 

4 

I 


RESEARCH  ANALYSIS  CORPORATION 


MCLEAN,  VIRGINIA 


CONFIDENTIAL 


PRSVIOUS  I'ACBtf  VA3  V7ANK,  TWWFOHK  NC'T  fItMEO. 


FOREWORD 


During  the  periods  July-August  1963  and  January- February 
1964  teams  of  analysts  from  Research  Analysis  Corporation’s 
Field  Experiments  Division  participated  in  free-play  helicopter- 
reconnaissance  experiments  with  the  officers  and  men  of  the  2d 
Sqdn,  4th  Cav,  4th  Armd  Div.  In  these  experiments,  helicopter 
crews  were  instructed  to  determine  the  location  and  concentration 
of  enemy  elements  but  not  to  take  any  opposing  elements  under 
simulated  fire. 

The  employment  of  helicopters  in  an  antiarmor  role  repi  e- 
sents  a  logical  extension  of  these  evaluations  of  reconnaissance 
effectiveness.  This  technical  paper  presents  the  results  of  a  two- 
sided  field  venture  measuring  the  relative  worth  of  a  variety  of 
antiarmor  tactics. 


Richord  E.  Tiller 
Chief,  Field  Experiments 
Division 
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CONFIDENTIAL 


To  evaluate  several  helicopter  antiarmor  concepts  against  simulated 
enemy  ground  employments. 


roQs 


The  Field  Experiments  Division  of  Research  Analysis  Corporation  (RAC) 
is  currently  studying  a  variety  of  Army  problems  involving  tactics  and  doctrine. 
A  major  portion  of  the  Division's  field  activities  have  dealt  with  air-ground  in- 
teractlons.*”®  Many  of  these  field  efforts*’®'*"*  were  conducted  near  NUrnberg, 
Germany,  with  the  assistance  of  D  Trp  (Air  Cav),  2d  Sqdn,  4th  Cav,  4th  ArmdDiv. 

From  6  to  12  Dec  63,  D  Trp  participated  in  field  training  exercise  (FTX) 
YELLOW  WEDGE,  performing  tank-killer  missions.  At  the  “loss”  of  2  UH-IB 
aircraft,  D  Trp  killer  teams  were  given  credit  for  “destroying”  a  total  of  10 
tanks,  14  armored  personnel  carriers  (APCs),  9  wheeled  vehicles,  and  30  dis¬ 
mounted  infantry.  In  his  report  describing  the  employment  of  armed  helicopters 
against  ground  targets,  the  D  Trp  commanding  officer  recommended  that  this 
concept  be  made  the  subject  of  field  test  by  the  team  from  RAC  which  is  cur¬ 
rently  working  with  this  unit. 


Ottcutfion 

During  July  1964  a  helicopter  antiarmor  experiment,  designed  with  Project 
Advisory  Group  (PAG)  guidance,  was  conducted  by  RAC  analysts  with  the  as¬ 
sistance  of  personnel  from  the  2d  Sqdn,  4th  Cav,  4th  Armd  Div.  This  experi¬ 
ment  measured  the  ability  of  helicopter  antiarmor  teams  to  engage  targets 
assumed  to  have  been  acquired  by  reconnaissance  elements  of  the  air  cavalry 
troop. 

The  experimental  design  employed  is  summarized  in  Table  1.  The  first 
type  of  killer  team  shown  consisted  of  two  UH-IB  helicopters  armed  with  SS-11 
antitank  missiles.  During  missions  with  this  type  of  team  the  helicopters  sim¬ 
ulated  firing  SS-11  antitank  missiles  at  ground  targets  whose  positions  had  been 
reported  to  the  pilots  prior  to  lift-off.  The  other  types  of  killer  teams  studied 
were  composed  of  a  combination  of  ground  and  aerial  elements;  in  these  runs 
only  a  single  UH-IB  helicopter  was  used.  The  performances  of  killer  teams 
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armed  with  ENTAC  antitank  missiles  and  teams  with  M67  90-mm  recoilless 
rifles  were  evaluated  with  the  helicopters  playing  either  an  active  or 
passive  role.  On  runs  with  active  helicopters  (killer-team  types  2  and  4),  the 
pilot’s  mission  was  to  deliver  the  ENTAC  or  the  recoilless-rlfle  crews  safely, 
distract  the  attention  of  the  enemy  ground  targets  from  the  dismounted  elements, 
assist  the  dismounted  personnel  in  acquiring  enemy  targets,  simulate  suppres¬ 
sive  fire  when  the  dismounted  killer  elements  (DKEs)  broke  contact  with  the 


TABLE  1 

Summar)'  of  Htlicoptcr  Antiarmor  Expatiment  Design 


Anri  armor  weapon 


Experin'sttMl  runs 


Type  of 
killer 
team 

Type 

Fired  by 

1 

Helicopter  role 

Against 
stationary 
targets  | 

A^otnst 

fluid 

forgets 

Tofol 

1 

SS'll  antitHnIt 
missile 

Helicopter 

Kngtige  enemy  tar¬ 
gets 

4 

4 

8 

2 

tONTAC!!  antitank 
missile 

Dismounted 

elements 

(•round  element 
delivery,  support, 
and  retrieval 

i 

1 

8 

.1 

ENTAC  antitank 
miiailc 

Oiamounted 

elements 

Ground  element 
delivery  and  re¬ 
trieval  only 

4 

4 

B 

4 

90«mm  recoilless 
rifle 

Dia.nounted 

elements 

Ground  element 
delivery,  support, 
and  retrieval 

4 

4 

8 

r, 

90.mm  recoillcss 
rifle 

Dismounted 

elements 

Ground  element 
delivery  and  rc- 

1 

t 

8 

trievul  only 


enemy,  and  rendezvous  with  his  dismounted  teammates.  On  experimental  runs 
with  passive  helicopters  (killer-team  types  3  and  5),  the  pilot  merely  delivered 
the  heliborne  killer  elements  and  retrieved  them  from  prearranged  locations. 
The  ground  portion  of  killer-team  types  2  to  b  consisted  of  either  a  4- man 
ENTAC  crew  or  two  2-man  recoilless-rifle  crews.  In  all  cases  the  mission 
of  the  dismounted  crews  was  to  acquire  the  reported  targets  and  take  them 
under  fire  within  the  effective  range  of  the  weapons  simulated. 

During  the  field  experiment,  killer  teams  conducted  a  total  of  20  runs 
against  stationary  target  complexes  and  20  runs  against  fluid  target  complexes. 
On  experimental  runs  against  stationary  enemy  targets,  two  complexes  were 
positioned  in  woodlines  commanding  key  objectives.  Each  complex  consisted 
of  two  Ml  13  APCs  simulating  tanks  and  one  3-man  infantry  squad  providing 
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security  against  attack  by  opposing  infantry  elements.  One  of  these  complexes 
was  designated  the  “target"  complex.  The  map  coordinates  of  this  complex 
were  reported  to  the  killer  team;  no  Information  was  provided  to  killer-team 
personnel  about  the  location  of  any  other  enemy  elements.  On  experimental 
runs  with  fluid  comple.xes,  two  Ml  13  APCs  were  used  to  simulate  target  tanks 
in  the  point  of  an  armor  column  and  three  M114A1  command  and  reconnaissance 
vehicles  were  employed  to  provide  route  security  for  the  column.  The  MlHAl's 
cleared  woodlines  and  other  potential  ambush  points  ahead  of  the  column. 

Prior  to  the  start  of  each  run  the  antiarmor  teams  were  given  detailed 
briefings.  They  were  allowed  complete  freedom  in  determining  flight  paths, 
points  of  dismount,  attack  tactics,  rendezvous  locations,  and  mission  duration. 

Personnel  in  the  stationary  and  fluid  complexes  were  instructed  to  engage 
all  opposing  elements  acquired.  Audible  and  visual  acquisitions  of  helicopters 
arid  ^amounted  killer-team  elements  were  radioed  to  other  ground  vehicles. 
Infantry  was  frequently  dispatched  from  the  stationary  complexes  to  investigate 
suspected  enemy  activity.  On  runs  with  fluid  target  complexes,  commanders 
of  the  M114A1  scout  vehicles,  providing  route  security  for  the' armor  column, 
often  sent  crew  members  forward  on  foot  to  secure  areas  in  which  the  M114Al*s 
could  not  maneuver  freely. 

To  Increase  the  degree  of  tactical  realism  still  more,  gunfire  simulators 
were  used  by  each  side.  In  addition,  vehicle  crews  in  the  stationary  complexes 
were  allowed  to  camouflage  their  vehicle.s-  witji  light  branches  and  other  natural 
foliage. 

Gun  cameras  and  event- sequence  recorders  mounted  in  the  helicopter  and 
on  ground- complex  vehicles  were  used  to  obtain  data  about  the  acquisitions  and 
firings  that  occurred  during  the  two-sided  action.  Data  collected  by  these  re¬ 
cording  instruments  were  analyzed  in  detail  using  statistical  techniques. 

As  might  be  expected  in  simulated  tactical  engagements  in  which  both 
sides  were  allowed  substantial  freedom  in  combating  opposing  elements,  a 
wide  range  of  outcomes  was  observed.  On  many  of  the  experimental  runs  the 
killer  teams  were  quite  successful;  on  others,  killer  teams  did  not  acquire 
enemy  targets,  were  captured  prior  to  firing  at  enemy* targets,  fired  outside 
the  effective  range  of  their  weapons,  or  established  points  of  ambush  after  the 
enemy  vehicles  had  passed  by.  A  summary  of  killer-team  performance  is 
shown  in  Table  2.  Of  the  40  experimental  runs,  on  25,  or  five-eighths  of  the 
total  conducted,  killer  elements  were  able  to  fire  at  one  or  more  enemy  tanks 
within  the  effective  range  of  their  antiarmor  weapons.  On  these  25  potentially 
successful  missions,  killer  elements  fired  a  total  of  65  times  at  a  total  of  41 
different  enemy  tank  targets.  When  hit-  and  kill-probability  information  was 
combined  with  the  data  for  kill  >  -team  firings,  it  was  estimated  that  20  enemy 
targets  would  have  been  destroyed.  Of  these  20  expected  kills,  4  were  scored 
by  SS-ll/UH-1  teams,  3  by  ENTAC  crews  with  active  helicopter  support,  2  by 
ENT  AC  crews  with  passive  helicopter  support,  5  by  recoilless- rifle  crews 
with  active  helicopter  assistance,  and  6  by  recoilless-rifle  crews  on  missions 
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TABLE  2 

Summary  of  Killar-Taom  Parformanc* 


Unsuccetiful  mitsiont 

Potentially 

successful 

missions 

Team  element 

No 

targeti 

acquired 

Diimounted 

elements 

intercepted 

Too 

lote 

1  Fired 

1  out  of 

1  range 

Totol 

Totol 

missions 

SS-n/lJIM 

Af^ainat  atatiunary  targets 

1 

0 

0 

0 

1 

3 

t 

Againet  Huidl  targeta 

1 

0 

0 

0 

1 

3 

4 

KNTAC 

Active  helicopter 

Againat  atalionarv  targets 

2 

1 

0 

0 

3 

1 

4 

Against  fluid  targets 

0 

0 

0 

0 

0 

4 

4 

Passive  helicopter 

Against  stationary  targets 

1 

0 

0 

1 

2 

2 

4 

Against  fluid  targets 

0 

0 

2 

0 

2 

2 

4 

Recoilless  rifle 

Active  helicopter 

Against  stationary  targets 

1 

1 

0 

0 

2 

2 

4 

Against  fluid  targets 

1 

1 

0 

0 

2 

2 

4 

Passive  helicopter 

Against  stationary  targets 

0 

1 

0 

1 

2 

2 

4 

'  Against  fluid  targets 

0 

0 

0 

0 

0 

4 

4 

Total 

7 

4 

2 

2 

15 

25 

40 

With  passive  helicopters.  Eight  of  these  kills  were  scored  against  stationary 
vehicles  and  12  against  vehicles  in  the  simulated  armor  column. 

In  addition  to  evaluating  killer-team  performance  against  enemy  targets, 
the  experimental  data  collected  v/ere  also  analyzed  on  the  basis  of  the  actions 
of  personnel  in  the  ground  complexes  against  killer-team  elements.  The  total 
number  of  times  helicopters  and  DKEs  were  acquired  and  takeh  under  fire  by 
all  ground-complex  elements  during  killer-team  entry,  attack,  and  withdrawal 
are  summarized  in  Table  3.  The  comparisons  shown  in  Table  4  were  derived 
from  these  data.  Based  on  the  average  number  of  killer-team  elements  ac¬ 
quired  and  taken  under  fire  by  ground-complex  personnel,  it  was  observed  that 
ground -complex  activity  was  (a)  greater  against  SS^ll/UH-l  antiarmor  teams 
than  against  the  other  types  of  killer  teams  studied,  (b)  about  twice  as  great 
against  active  helicopters  as  against  passive,  (c)  approximately  the  same  against 
helicopter -supported  DKEs  as  unsupported  DKEs,  and  (d)  far  greater  against 
helicopters  for  vehicles  in  stationary  complexes  than  in  fluid  complexes. 


Findings 

The  major  findings  resulting  from  a  detailed  analysis  of  the  data  from 
the  RAC  antiarmor  field  experiment  are  summarized  in  this  section.  For  the 
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TABLE  3 

Summary  of  Graund-Complax  Activity  during  Exptrimantal  Runs 


Activity 

Ground  •lamanri 

Halicoplart 

DKEi 

Timet  acquired 

1 

Timas  firad  at 

Times  acquired 

Times  fired  at 

Stationary 

Agiiinnt  SS-1 1/llil-l 

1S6 

76 

— 

— 

Against  KNTAC 

Activt  helicopter 

81 

37 

5 

3 

Passive  helicopter 

29 

15 

2 

2 

Against  recoillesa  rifle 

Active  helicopter 

47 

26 

7 

t 

Passive  helicocier 

30 

6 

10 

3 

ITaid 

'  Against  S.S-11/IJH-’ 

50 

24 

— 

— 

Against  LNTAC 

Active  helicopter 

31 

17 

5 

3 

Passive  helicopter 

21 

14 

5 

3 

Against  recoillesa  rifle 

Active  helicopter 

IS 

9 

11 

9 

Passive  helicopter 

6 

4 

9 

7 

TABLE  4 


Summary  Comparisons  of  Exptrimantal  Variablts  Studied 


Elements  compared 

Mean  acquitttiont  per  halicopter 
per  run 

Mean  firings  per  run  ' 

Against  DKEs 

Against  helicopters 

1  Against  DKEs 

SS-ll/UH-l  vs  ENTAC 
vs  recoilless  rifle  team 

15  V  10  v  6 

0  V  1  V  2 

7  V  5  V  3 

0  V  1  V  2 

Active  vs  psBsive  heli¬ 
copters 

11  V  5 

2  V  2 

6  V  2 

1  V  1 

Stationary  vs  fluid 
targets 

14  V  6 

1  V  2 

6  V  3 

1  V  2 
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particular  terrain,  force  structures,  tactical  situations,  and  weapons- 
simulation  techniques  employed  it  was  observed  that: 

(1)  The  SS-ll/UH-l  crews  encountered  considerable  difficulty  in  ac¬ 
quiring  enemy  target  vehicles.  None  of  the  SS-ll/UH-l  teams  detected  tar¬ 
gets  on  their  initial  attempts  against  vehicles  in  the  stationary  complexes  and 
only  half  were  able  to  launch  missiles  against  fluid  target  vehicles  on  their 
initial  firing  passes.  On  all  eight  missions  involving  SS-ll/UH-l  teams  at 
least  one  helicopter  was  taken  under  fire  by  enemy  ground  personnel  prior  to 
the  time  the  first  SS-11  missile  was  launched. 

(2)  Helicopter  support  of  DKEs  did  not  lead  to  a  noticeable  improvement 
in  their  performance.  During  the  attack  phase  of  the  missions  observed, dis¬ 
mounted  elements  who  did  not  receive  active  assistance  fired  at  as  many  tar¬ 
gets  and  as  many  times  per  target  as  dismounted  elements  who  received  heli¬ 
copter  support.  Moreover,  helicopter  crews  usually  did  not  arrive  at  the  scene 
of  the  attack  in  time  to  provide  effective  suppressive  fire  during  DKE  withd;rawal. 
On  the  other  hand,  helicopter  crews  who  supported  dismounted  elements  were 
subjected  to  considerably  more  enemy  fire  than  helicopters  used  solely  to  de¬ 
liver  and  retrieve  dismounted  elements. 

(3)  Antiarmor  teams  were  markedly  more  effective  in  attacking  vehicles 
with  a  movement  mission  than  in  attacking  the  stationary  target  complexes; 

60  percent  of  the  target  kills  expected  were  scored  against  fluid  vehicles.  For 
the  40  missions  observed,  helicopters  were  fired  on  twice  as  often  on  missions 
against  the  stationary  complexes  as  on  missions  against  fluid  enemy  vehicles. 
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INTRODUCTION 


Since  March  1963  teams  of  analysts  from  RAC’s  Field  Experiments  Di/i- 
sion  (formerly  the  Combat  Developments  Division)  have  been  studying  helicopter 
operaiions  with  the  assistance  of  the  officers  and  men  of  D  Trp  (Air  Cav),  2d 
Sqdn,  4th  Cav,  4th  Armd  Div.  During  March  and  April  1963  RAC  analysts  gained 
familiarity  with  helicopter  operations  by  participating  in  troop-level  and  squadron 
level  field  exercises.  Between  June  1963  and  June  1964  a  total  of  eight  field  venv 
tures  involving  D  Trp  personnel  was  conducted.  These  field  evaluations  of  air- 
ground  interactions  are  summarized  in  Table  5.  All  were  completed  within  the 

TABLE  5 


Sutnmory  of  RAC  Field  Activities  with  D  Trp. 
2d  Sqdn,  4th  Cev,  4th  Armd  Div 


Oatt 

Oateription  of  fiald 
axperitnani 

Publicotion  presenting 
experimental  results 

Jun  63 

Gunner  traekinf;  ability  againat  helicopters 

employing  evasive  maneuvers 

RAC-TP-136 

Jun  63 

Tracking  capability  of  internally  mounted 

tank  machinegun  against  helicopters 

RAC-TP-124 

Jul  63 

Summer-phase  helicopter  reconnaissance 

RAC-T-433 

Jul  63 

{evaluation  of  helicopter  pop-up  tactics 

RAC-T-464 

Jan  64 

Winter-phase  helicopter  reconnaissance 

RAC-T-446 

Jan  64 

Tracking  capability  of  M114A1  scout  vehicle 

against  helicopters 

RAC-TP-124 

Feb  64 

Fvaluation  of  helicopter  pop-up  tactics 

RAC-T-464 

Jun  64 

Antiarmor  tactics  involving  helicopters 

RAC-TP-189 

normal  training  activities  of  the  2d  Sqdn,  4th  Cav.  The  experience  accumulated 
by  RAC  analysts  during  the  first  seven  experiments  provided  the  necessary  ex¬ 
pertise  to  conduct  a  two-sided  evaluation  of  antiarmor  tactics  in  which  partici¬ 
pants  on  each  side  were  allowed  substantial  freedom  in  combating  opposing 
elements. 

D  Trp  pilots  were  quite  proficient  in  executing  a  variety  of  tank  hunter- 
killer  missions.  Following  the  organization  of  D  Trp  in  July  1962,  the  first  air 
cavalry  troop  in  Seventh  Army,  D  Trp  pilots  underwent  intensive  training  in  all 
phases  of  air  cavalry  operations.  By  June  1964  D  Trp  pilots  had  completed  two 
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cycles  of  crew  and  unit  training,  conducted  a  4-week  school  on  gunnery  and  tac¬ 
tics  for  helicopter  pilots  in  all  Seventh  Army  divisions  and  armored  cavalry 
regiments,  participated  in  two  division-level  FTXs,  and  presented  several  dem¬ 
onstrations  of  their  antiarmor  capabilities. 

For  FTX  YELLOW  WEDGE,  conducted  6--12  Dec  63,  D  Trp  was  directed 
to  organize  and  test  a  variety  of  tank-killer  teams  using  helicopters  in  an  offen¬ 
sive  role.  Two  general  types  of  killer  teams  organized  were  (a)  those  utilizing 
the  helicopter  as  an  aerial  platform  for  launching  antitank  guided  missiles  and 
(b)  those  utilizing  the  helicopter  to  transport  infantry  equipped  with  antitank 
weapons  to  ambush  points  and  then  provide  diversionary  or  suppressive  fire  in 
support  of  the  dismounted  infantry.  A  brief  summary  of  the  outcomes  of  eight 
umpire-assessed  D  Trp  missions  during  FTX  YELLOW  WEDGE  is  provided 
in  Table  6.  From  this  table  it  can  be  seen  that  surprise  was  achieved  on  seven 

TABLE  6 


Summary  of  Evaluations  for  Eight  D  Trp  Tank-Killor  Missions 
during  FTX  YELLOW  WEDGE 


Miition  pholo 

Performance  measure 

Outcomat 

obaervad 

Planning 

Times  adequate  and  timely  information  waa 

provided  to  killer  teems 

6  of  8  missions 

Time  available  to  plan  mission,  mean 

8  min 

Movement  to  contact 

Depth  of  penetration  of  enemy  line,  mean 

3.5  km 

Depth  of  penetration  of  enemy  line,  median 

0.5  km 

Times  nap>of-the*earth  flight  techniques  used 

8  of  8  missions 

Times  helicopters  detected 

2  of  8  missions 

Times  helicopters  taken  under  fire 

1  of  8  missions 

Time  from  lift*off  to  engagement,  mean 

20  min 

Engagement 

Times  surprise  achieved 

7  of  8  missions 

Tanka  acquired,  total 

30 

Tanks  destroyed,  estimated 

10 

APCs  acquired,  total 

18 

APCs  destroyed,  estimated 

14 

Dismounted  infantry  acquired,  total 

100 

Dismounted  infantry  destroyed,  estimated 

30 

Truck  targets  acquired,  total 

22 

Trucks  destroyed,  estimate’d 

9 

Helicopters  destroyed,  estimated 

2 

Duration  of  engagement,  mean 

2  min 

of  eight  antiarmor  missions.  Tank-killer  teams  received  credit  for  destroying 
10  tanks,  14  APCs,  30  dismounted  APC  infantrymen,  and  9  trucks  that  were 
selected  as  targets.  D  Trp  losses  were  estimated  to  be  2  aircraft. 

Because  of  the  interest  at  all  levels  within  US  Seventh  Army  and  the  study’s 
Project  Advisory  Group  (PAG),  an  evaluation  of  antiarmor  tactics  employing 
helicopters  both  as  firing  platforms  and  in  support  of  infantry  teammates  was 
conducted.  From  the  outset  it  was  apparent  that  an  examination  of  the  combined 
effectiveness  of  the  light  observation  helicopters  (OH-13’s)  and  attack  helicopters 
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(UH-lB's)  forming  a  “hunter-kiUer"  team  would  be  beyond  the  capability  of  RAC 
analysts  to  complete  within  the  squadron's  normal  training  schedule.  Consequently 
it  was  decided  to  limit  the  June  1964  field  experiment  to  an  evaluation  of  the 
tank-killer  portion  of  the  total  missions.  It  was  also  decided  to  provide  the 
killer  elements  with  perfect  intelligence  concerning  the  location  and  direction 
of  movement  of  the  enemy  vehicles  designated  as  targets.  Because  RAC’s 
summer-  and  winter-pha'  ■'  reconnaissance  experiments^’®  indicated  that  diffi¬ 
culties  in  acquiring  targe  ,  specifying  map  coordinates,  keeping  enemy  vehicles 
under  surveillance  without  becoming  a  casualty,  and  providing  timely  intelligence 
would  be  encountered  by  helicopter  “hunter*  elements  operating  in  the  type  of 
terrain  utilized,  the  performance  of  the  killer  teams  during  the  June  experiment 
should  be  considered  indicative  of  the  upper  limit  of  their  effectiveness  in  sit¬ 
uations  of  the  type  studied. 
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EXPERIMENTAL  DESIGN 


Like  the  summer-  and  winter-phase  reconnaissance  endeavors,  the  anti¬ 
armor  evaiuation  was  designed  to  balance  the  experimental  control  required 
for  statistical  validity  against  the  tactical  realism  bbtained  from  two-sided 
free- play  field  experiments. 


TABLE  7 


T*st  Conditions  for  Antiormor  Experiment 


Antiarmor 

woopon 

EUmont 

firing 

woopon 

Helicopter 

participation 

Missions 

Agoinst 

stationary 

targets 

1 

Against 

fluid 

targets 

Total 

SS-11  antitank 

Helicopter 

Weapons  platform 

4 

4 

8 

miaaile 

ENTAC  antitank 

Oiamounted 

Active  support 

4 

4 

8 

miaaile 

elements 

ENTAC  antitank 

Dismounted 

Passive  support 

4 

4 

8 

miaaile 

elements 

90-mm  recoilleas 

Dismountefi 

Active  support 

4 

4 

8 

rifle 

elements 

90-mm  recoillesa 

Dismounted 

Passive  support 

4 

4 

8 

rifle 

elements 

Total 

20 

20 

40 

The  experimental  design  employed  during  the  antiarmor  field  study  is 
shown  in  Table  7.  As  is  indicated,  five  types  of  killer  teams  using  three  anti¬ 
armor  weapons  were  Included  in  the  analysis.  The  weapon  systems  considered 
are  illustrated  in  Fig.  1.  Table  8  summarizes  the  basic  characteristics  of 
SS-11  wire-guided  antitank  missiles,  ENT  AC  wire-guided  antitank  missiles, 
and  M67  90-mm  recoilless  rifles. 


WEAPONS  EMPLOYED 

The  SS-11  (redesignated  the  XM-22}  is  a  lightweight  remote-controlled 
wire-guided  missile.  Although  primarily  an  antitank  weapon,  it  can  be  used 
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a.  SS-II/UH-)  Waopens  Sy>t*m 


b.  ENTAC  Antitanli  Ci)id»d  Mitiil* 


c.  M67  90-inm  RacoilUtf  RifU 


Fig.  1 — Antiarmor  Weapons  Included  in  Field  Experiment 


TABLE  8 

Summary  of  Waapons  Charoclaristics 


Weapon,  choroeterislic 

Mnosurement 

SS-U  antitank  guided  missile 

Missile 

Weight 

62.8  II> 

Weight,  in  container 

156. r>  lb 

Flight  Hpeed 

0—180  m/ sec 

Maximum  practical  range 

3,500  m 

Minimum  practical  range 

fiOO  m 

Warhead  size 

12,5-mm  HEAT 

Launching,  guidance,  and  teal  equipment,  weight 

Launcher,  each 

23.0  lb 

Launcher  support  boom 

.33.9  lb 

Control  box 

.5.0  lb 

Command  box,  type  V 

6.6  lb 

Signal  generator,  l^C 

29.5  lb 

Selection  box 

10.5  lb 

Sight,  antioacillation,  XM^SS 

10.0  lb 

Sight,  MK-8 

6.0  lb 

Circuit  tester 

15.2  lb 

Missile  battery  tester 

9.4  lb 

CNTAC  antitank  guided  missile 

Missile 

Weight 

27  lb 

Weight,  including  launcher 

37.5  lb 

Cruising  speed 

80  m/sec 

Maximum  practical  range 

2000  m 

Minimum  practical  range 

400m 

Warhead  sixe 

130-mm  HEAT 

Guidance  equipment,  weight 

Control  unit  TR-IO 

28.4  lb 

Selection  box 

10.9  lb 

Battery 

3.0  lb 

lOOfn  cable,  reel,  stand 

47.2  lb 

10>m  coble 

3.5  lb 

Circuit  tester 

5.5  lb 

90-aim  recoillesB  rifle  M67 

Rifle 

*  Weight 

35  lb 

Length 

S3  in. 

Rifling 

Right  band  twist 

Firing  mechanism 

percussion 

Estimated  usable  life,  tube 

2000  rds 

Ammunition 

HEAT 

Weight,  1  rd  ammunition 

9.3  lb 

Muzzle  velocity,  HFAT 

700  fps 

Effective  range,  HEAT 

400  m 

effectively  against  personnel,  gun  emplacements,  strong  points,  roadblocks, 
and  fortifications."’  In  the  SS-ll/UH-1  weapons  system  shown  in  Fig.  1  the  > 
missile  is  launched  by  a  gunner  sitting  next  to  the  helicopter  pilot.  The  gunner 
controls  the  path  of  the  missile  during  its  flight;  movements  of  the  gunner’s 
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control  stick  are  transmitted  us  electrical  signals  through  wires  that  unwind 
from  the  missile  to  guidance  blades,  regulating  the  deflection  of  missile  ex¬ 
haust  gases.  During  the  flight  of  the  missile  the  gunner’s  line  of  sight  to  the 
target  must  be  unobstructed  and  the  path  of  the  SS-11  must  be  free  from  trees, 
brush,  and  other  obstacles  that  might  detonate  the  missile  or  alter  its  trajectory. 
The  SS-11  is  equipped  with  an  inertia-type  of  fuze  that  detonates  the  warhead 
of  the  missile  on  impact.  The  ranges  of  engagement  at  which  the  SS-11  is  most 
effective  exceed  1000  m  because  of  difficulties  in  visually  acquiring  the  missile 
in  the  gunner’s  tracking  sight  during  early  flight. 

The  ENTAC  is  a  remote-controlled  guided  missile  designed  specifically 
for  ground-to-ground  firings.  “  Weighing  less  than  half  as  much  as  the  SS-11, 
ENTAC  missiles  with  associated  launching  and  guidance  equipment  are  rela¬ 
tively  easy  to  transport  and  prepare  for  firing  from  ground  positions.  The 
maximum  practical  range  and  velocity  of  flight  are  somewhat  less  for  the 
ENTAC  than  for  the  SS-11  (see  Table  8).  Both  missiles,  however,  are  based 
on  the  same  guidance  principles  and  both  may  be  employed  against  armored 
vehicles,  gun  emplacements,  roadblocks,  and  fortifications. 

The  90-mm  recoilless  rifle,  M67,  is  the  current  medium  antitank  assault 
weapon.  It  is  a  lightweight  portable  weapon  designed  to  be  fired  from  the 
shoulder  or  from  a  tripod  ground  mount.  The  M67  recoilless  rifle,  a  direct 
fire  weapon,  is  tactically  employed  by  infantry  against  tanks  and  field  fortifi¬ 
cations  at  ranges  of  15  to  400  m. 

The'se  three  weapons  represent  a  broad  range  of  antiarmor  capabilities. 

The  SS-ll/UH-1  weapons  system  provides  the  capability  of  engaging  enemy 
armor  from  highly  mobile  aerial  platforms.  The  ENTAC  system,  when  trans¬ 
ported  by  helicopter,  furnishes  the  opportunity  of  establishing  mobile  ambush 
points  against  fluid  targets  at  ranges  between  400  and  2000  m;  the  air-delivered 
recoilless- rifle  crews  provide  a  similar  capability  against  targets  at  engage¬ 
ment  ranges  of  less  than  400  m.  The  SS-11  and  ENTAC  systems  are  sophisticated 
weapons  requiring  highly  developed  skills  to  operate  effectively;  the  90-mm 
recoilless  rifle,  on  the  other  hand,  is  a  relatively  simple  weapon  requiring 
little  crew  training.  The  ENTAC  .system  is  also  comparatively  bulky,  requir¬ 
ing  about  twice  as  much  helicopter  payload  space  as  each  90-mm  recoilless- 
rifle  team.  On  the  June  antiarmor  experiment,  DKEs  consisted  of  either  one 
4-man  ENTAC  crew  or  two  2-man  recoiiless- rifle  crews.  Two  members  of 
the  4-man  ENTAC  crew  and  one  member  of  each  2-man  recoilless-rifle  crew 
were  RAC  data  collectors  simulating  the  roles  of  the  ammunition  bearers  or 
handlers. 


HELICOPTER  ROLES 

In  addition  to  considering  a  variety  of  weapons  during  the  experiment  a 
number  of  helicopter  roles  were  also  evaluated.  During  SS-11  runs,  two  UH-IB 
helicopters  generally  functioned  as  an  attack  team,  acquiring  the  designated 
targets  and  taking  them  under  simulated  fire.  On  runs  with  “active”  helicopters 
involving  DKEs,  the  mission  of  the  helicopter  pilots  was  to  deliver  the  ground 
elements  to  safe  and  advantageous  positions,  divert  the  attention  of  ground- 
target  personnel  from  the  dismounted  elements  whenever  this  appeared  appropriate. 
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provide  simulated  2, 75- In.  rocket  fire  to  cover  the  withdrawal  of  the  dismounted 
elements,  and  then  rendezvous  with  their  dismounted  teammates.  On  runs  with 
•passive"  helicopters,  on  the’ other  hand,  the  helicopter  pilots  merely  transported 
the  ground  portion  of  the  DKEs  and  retrieved  them  from  prearranged  locations. 
Single  UH-IB  helicopters  were  used  on  all  runs  involving  DKEs. 


TARGET  COMPLEXf:.S 

Two  types  of  ground  targets  were  included  in  the  analysis.  On  “stationary* 
runs,  two  complexes  were  positioned  in  woodlines  that  commanded  such  key 
military  objectives  as  towns  or  the  Autobahn.  Each  complex  consisted  of  two 
Ml  13  APCs  with  their  crews  and  one  infantry  squad,  consisting  of  three  men 
armed  with  a  bipod-mounded  7.62-nim  M60  machinegun.  APCs  were  used  to 
simulate  tanks  because  of  the  maneuver  damage  likely  to  occur  from  the  em¬ 
ployment  of  tanks.  APC  crews  were  allowed  to  use  natural  foliage  to  conceal 
the  location  of  their  vehicles.  The  noncommissioned  officer  (NCO)  in  c.harge 
of  each  stationary  complex  was  permitted  to  dispatch  the  infantry  squad  to  in¬ 
vestigate  areas  of  suspected  enemy  activity.  The  four  pieces  of  terrain  chosen 
for  the  stationary  runs  and  the  location  of  the  APCs  in  the  two  complexes  (A 
and  B)  are  illustrated  in  Fig.  2. 

On  “moving"  runs,  five  vehicles  formed  a  fluid  ground  complex.  Two 
Ml  13  APCs  designated  as  targets  simulated  the  point  of  an  armor  column  with 
three  M114A1  scout  vehicles  providing  route  security.  Movement  of  the  APCs 
was  restricted  to  the  path  outlined  in  Fig.  3.  The  M114Al’s  operated  one  terrain 
feature  forward  of  the  column  clearing  woodlines  and  other  potential  ambush 
points  before  allowing  the  column  to  advance.  Security- vehicle  commanders 
were  given  the  option  of  dismounting  crew  members  to  search  areas  in  which 
the  vehicles  could  not  maneuver  freely. 

Personnel  in  the  stationary  and  moving  complexes  did  not  know  when 
enemy  missions  were  initiated  and  completed  or  what  type  of  enemy  air-ground 
activity  to  expect. 

During  the  antiarmor  experiment  a  total  of  40  runs  was  conducted.  These 
runs  were  divided  evenly  between  stationary  and  mo\dng  scenarios.  Each  of  the 
five  killer  tactics  was  examined  a  total  of  eight  times.  Four  experimental  runs 
were  conducted  for  each  killer-team  ground-target  combination,  which  was  con¬ 
sidered  the  minimum  number  required  for  statistical  validity  and  the  maximum 
number  that  could  be  completed  within  the  3-week  period  available  for  the  con¬ 
duct  of  the  experiment,  based  on  the  experience  of  the  summer-  and  winter- 
phase  reconnaissance  experiments. 
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e.  Terrain  3 


Fig.  2— Continued 


Fig.  2 — Continued 


EXPERIMENTAL  PRCXTEDURE 


This  section  provides  details  about  the  conduct  of  the  experimental  runs, 
type  of  data  collected,  and  methods  by  which  these  data  were  obtained.  Because 
of  differences  in  tactical  employments  and  data- collection  techniques,  the  pro¬ 
cedures  for  ground  targets  and  killer  teams  will  be  discussed  separately. 


GROUND  TARGETS 
Stationary  Runs 

Personnel  thanning  the  ground  complexes  were  selected  from  A,  B,  and 
C  Trps  of  the  2d  Sqdn.  Prior  to  departure  from  Schwabach,  ground- complex 
personnel  were  given  a  detailed  briefing  on  their  overall  mission  and  individual 
assignments.  They  were  informed  that  enemy  ground  and  aerial  activity  might 
be  encountered  and  were  instructed  to  take  all  enemy  elements  acquired  under 
fire.  Particular  emphasis  was  placed  on  responding  rapidly  to  enemy  sightings 
and  relaying  sighting  information  by  radio  to  other  friendly  elements.  On  sta¬ 
tionary  runs,  ground  personnel  were  divided  into  two  complexes,  each  consisting 
of  two  Ml  13  APCs  and  one  infantry  squad.  The  crew  of  each  APC  consisted  of 
one  NCO  who  served  as  vehicle  commander  and  one  driver  who  participated  as 
an  observer  during  the  runs.  Each  infantry  squad  consisted  of  two  enlisted  men 
and  one  NCO. 

During  the  briefing,  gun  cameras  were  mounted  on  the  .50-cal  main  arma¬ 
ment  of  the  APCs.  In  addition  the  bipod-mounted  7.62-mm  machineguns  used 
by  the  infantry  squads  were  also  instrumented  with  gun  cameras  (see  Fig.  4). 
These  cameras  served  the  dual  purpose  of  furnishing  information  on  the  accuracy 
of  weapon  lay  at  time  of  fire  and  providing  an  added  stimulus  to  participate  in 
the  two-sided  action.  The  cameras  used  were  AN-N6  16- mm  movie  cameras 
with  3-in.  lenses.  Special  mounts  to  attach  the  cameras  to  the  weapons  were 
designed  to  avoid  any  change  in  the  handling  characteristics  of  the  weapon.  A 
camera-mounted  .50-cal  machinegun  used  on  the  Ml  13  APC  is  shown  in  Fig.  5. 

After  the  briefing  the  vehicles  moved  in  column  formation  to  the  desig¬ 
nated  area.  During  each  of  the  four  scenarios  with  stationary  APCs  the  vehicles 
were  positioned  in  the  edge  of  woods.  The  exact  positioning  of  the  vehicles  and 
infantry  squad  was  determined  from  advice  provided  by  the  military  participants. 
In  all  cases  the  ground  vehicles  representing  delaying  elements  were  stationed 
to  guard  key  terrain  features  and  logical  avenues  of  enemy  infiltration  and  ad¬ 
vance.  Ground  crews  were  allowed  to  camouflage  their  vehicles  with  a  limited 
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Fig.  i — Camera-Mounted  7.62-mm  M60  Machinegun 


amount  of  natural  foliage.  The  appearance  of  a  typical  stationary  target  is 
illustrated  in  Fig.  6. 

An  Esterline-Angus  event- sequence  recorder  was  installed  at  a  central 
point  in  eaclj,  stationary  complex  to  record  data  concerning  acquisitions  and 
firings.  Wires  were  connected  from  the  event  recorder  to  the  triggers  of  each 
of  the  M113  APC  .50-cal  machineguns  and  to  a  push  button  at  each  vehicle  loca¬ 
tion  to  permit  instantaneous  data  input  to  the  central  control  point.  When  an 
enemy  helicopter  or  dismounted  infantryman  was  acquired  by  a  ground-vehicle 
crew,  a  RAC  analyst  at  the  vehicle  indicated  this  event  by  depressing  a  hand¬ 
held  push  button  two  times,  causing  the  appropriate  pen  on  the  recorder  to 
register  two  blips.  When  the  .50-cal  machinegun  trigger  was  pressed,  another 
pen  on  the  recorder  was  activated  and  remained  displaced  until  the  trigger  was 
released.  When  the  enemy  element  disappeared  from  view  the  APC  commander 
or  driver-observer  would  announce  “out  of  sight”  and  the  RAC  analyst  noted 
this  event  by  recording  four  blips  on  the  pen  recorder.  A  typical  sequence  of 
events  is  illustrated  in  Fig.  7. 

Data  recorded  at  the  two  stationary  complexes  were  correlated  through 
periodic  time  checks  between  the  RAC  analysts  operating  the  pen  recorders. 

The  speed  of  the  paper  tape  on  each  recorder  was  constant  but  might  vary  from 
another  recorder  by  2  percent  or  more.  A  linear  correlation  factor  was  applied 
to  relate  all  data  to  a  single  recording  rate.  All  time  data  reconstructed  in  this 
manner  were  rounded  to  the  nearest  second. 

Data  forms,  which  included  a  detailed  sketch  of  the  terrain  visible  from 
each  stationary  complex,  were  given  to  the  RAC  analysts  at  the  vehicles  (see 
Fig.  8).  On  acquiring  a  killer-team  element,  the  analyst  drew  its  path  on  the 
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Fig.  5 — M1 13  APC  .50-cal  Machinegun  Camera  Mount 


Fig.  6 — Camoufloged  Target  Vehicle  Positioned  in  Edge  of  Woods 
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Fig.  7 — Illustration  of  Pen-Recorder  Doto  Collection 


terrain  diagram  provided.  At  the  conciusion  of  each  run  the  analyst  questioned 
the  vehicle  crew  to  determine  the  positions  on  his  sketch  at  which  the  enemy 
was  sighted  and  taken  under  fire.  Supplementary  information,  often  of  a  quali¬ 
tative  nature,  was  also  recorded  on  the  data  form. 

The  NCO  in  charge  of  each  ground  complex  frequently  dispatched  his  in-  .  "" 
fantry  squad  to  investigate  suspected  helicopter  landings.  The  infantry  disi^tched 
were  accompanied  by  a  RAC  data  collector  who  started  a  stopwatch  when  a  killer 
element  was  acquired  and  another  when  the  killer  element  was  taken  under  fire. 
After  the  data  collector  had  returned  to  his  central  control  point,  the  elapsed 
stopwatch  times  were  recorded  on  the  moving  Esterline- Angus  paper  and  a 
notation  made  to  advance  the  time  of  the  infantry  sighting  and  fire  in  the  event 
sequence  by  the  amount  of  elapsed  times  indicated  on  the  stopwatches  at  the 
moment  of  data  transfer  to  the  Esterline-Angus  records, 

APC  crews  and  infantry  squads  were  also  equipped  with  12-gage  gunfire 
simulators  that  delivered  a  loud  report  and  produced  a  large  puff  of  smoke. 

A  fluid  ground  vehicle  firing  at  a  helicopter  during  an  overflight  is  illustrated 
in  Fig.  9. 

Moving  Runs 

Two  Ml  13  APCs  and  three  M114A1  scout  vehicles  were  employed  as  ground 
targets  on  each  of  the  20  fluid  runs.  The  vehicle  crews  had  been  instructed  that 
enemy  ground  and  aerial  action  could  be  expected.  Although  the  APCs,  simulat¬ 
ing  the  point  of  an  armor  column,  were  confined  to  the  roads  indicated  in  Fig.  3, 
the  MlHAl’s  providing  route  security  were  allowed  considerable  freedom  of 
movement.  The  security  vehicles  operated  one  terrain  feature  forward  of  the 
column,  attempting  to  clear  potential  enemy  ambush  points  before  the  column 
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^  Dola  collection  Instrumentation 


advanced.  Security-vehicle  commanders  were  allowed  to  dismount  crew  mem¬ 
bers  to  search  areas  In  which  the  MlMAl’s  could  not  maneuver  freely  or  with¬ 
out  causing  considerable  damage.  Towns  along  the  route  of  march  were  con¬ 
sidered  off  limits  to  DKEs  attempting  to  establish  ambush  points. 

Each  M113  and  M114A1  was  instrumented  with  an  event- sequence  recorder 
and  gun-camera  equipment.  Data- recording  instruments  mounted  on  M113  APCs 
are  shown  in  Fig.  10.  In  addition  to  installing  an  event  recorder  in  each  M114A1 
gun  cameras  were  placed  on  both  the  hand-cranked  .50-cal  main  armament  of 
the  scout  vehicle  and  the  pede.stal-mounted  7.65!-mm  machinegun.  Location  of 
the  cameras  and  close-ups  of  the  camera  mounts  are  depicted  in  Fig.  11. 

Data-recordlng  procedures  were  similar  to  those  used  on  the  stationary 
runs.  The  FJsterline- Angus  recorders  on  all  five  fluid  ground  vehicles  were 
synchronized  before  and  after  each  run.  Data  concerning  times  of  fire  were 
automatically  recorded  on  these  instruments  whonever  the  trigger  of  a  weapon 
was  depressed  by  a  gunner.  A  RAC  analyst  riding  in  each  vehicle  pressed  a 
hand-held  button  to  rece  rd  sightings  by  his  vehicle  crew;  in  addition,  he  filled 
out  a  data  form  (see  F4..  12).  Shotgun  blanks  were  detonated  whenever  a  killer- 
team  element  was  taken  under  fire. 


0.  Lottoflon  of  Mounti  on  Vohicio 


Fig.  11— M11.1A1  Scout  Vehicle  with  Machinegun  Camera  Moents 
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Fig.  12 — Data  Form  Used  b/  Gruund-Complex  Elements  for  Moving  Runs 


KI  .LER  TEAMS 


Helicopters  Firing  SS-11  Missiles 

Before  the  beginning  of  each  SS-11  run,  helicopter  crews  were  given  a 
detailed  briefing  about  their  mission,  the  location  of  friendly  phase  lines,  and 
th  !  reported  position  of  the  enetny-complex  vehicles.  On  stationary  runs  the 
vehicles  in  ground  complex  A  were  designated  as  targets  and  the  map  coordl- 
nsites  of  this  complex  specified  to  the  nearest  100  m;  the  location  of  other  enemy 
v<  hides  was  not  provided.  On  moving  runs  it  was  assumed  that  a  friendly  light 
ol'iServation  helicopter  was  able  tc  keep  the  column  under  surveillance;  pilots 
received  the  map  coordinates  of  the  column  at  any  time  during  the  run  that  this 
ir  formation  was  requested.  During  the  mission  briefing,  helicopter  crews  were 
a  !30  informed  that  other  enemy  elements  were  suspected  to  be  present  \/ithin 
tins  attack  area  but  that  intelligence  sources  had  not  yet  determined  their  location(s). 

Two  UH-IB  helicopters  were  scheduled  for  each  run  involving  simulated 
S5-11  firings.  The  use  of  pairs  of  UH-lB’s  was  consistent  with  military  advice 
tl.at  indicated  that  helicopters  armed  with  wire-guided  missiles  would  seldom, 
if  ever,  be  dispatched  individually.  When  approaching  their  targets  and  execut¬ 
ing  tactical  withdrawals  the  pilots  flew  nap  of  the  earth  taking  full  advantage 
of  the  terrain  to  gain  concealment  from  enemy  observation  and  fire.  The  two 
hnilcopter  crews  forming  an  SS-ll/UH-1  killer  team  were  allowed  complete 
freedom  in  coordinating  their  attacks;  generally  they  staggered  their  attacks 
Horn  different  angles  of  approach.  The  pilots  were  also  given  the  optic  of 
iiiaking  one  or  two  firing  passes  per  aircraft  per  run.  During  simulated  mis¬ 
sile  firings,  the  pilots  used  the  technique  of  “flying  down  the  wire,”  i.e.,  flying 
directly  at  the  target  at  reduced  air  speed. 

Data  recording  equipment  in  the  SS-ll/UH-1  helicopter  consisted  of  event¬ 
timing  instrumients,  gun  cameras,  and  missile  flight-time  simulators.  The 
missile  flight-time  simiulator,  shown  in  Fig.  13,  was  a  device  that  indicated 
the  duration  of  SS-11  flight  times  at  various  attack  ranges.  On  receiving  an 
announced  range  and  fire  command  from  the  SS-11  gunner,  the  RAC  analyst 
occupying  the  jump  seat  between  the  pilot  and  gunner  depressed  the  button  on 
the  flight-time  simulator  corresponding  to  the  estimated  attack  range  rounded 
to  the  nearest  500-m  interval.  Depressing  the  button  caused  a  light  in  front  of 
the  pilot  to  be  illuminated  for'the  duration  of  the  SS-11  flight.  After  the  light 
went  out,  indicating  that  the  missile  had  reached  the  target,  the  pilot  terminated 
his  forward  flight  by  executing  an  evasive  mianeuver,  A  gun  camera  mounted 
next  to  the  gunner’s  sight  photographed  the  target  during  the  period  of  time 
corresponding  to  missile  flight  to  determine  whether  the  target  was  within  the 
gunner’s  field  of  view  at  the  moment  of  missile  impact.  The  RAC  analyst  in 
each  helicopter  recorded  times  of  target  acquisition,  estimated  ranges  of  initial 
acquisition  and  fire,  and  ground-target  location  and  defensive  action.  Time  in¬ 
formation  recorded  in  the  helicopters  was  correlated  with  that  recorded  at  the 
ground  sites  through  periodic  countdown  time  checks. 

Dismounted  Ground  Elements 

The  briefings  presented  to  the  killer  teams  having  heliborne  infantry  were 
similar  to  tliose  given  to  the  SS-ll/UH-1  teams.  Before  lift-off,  killer  teams 
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with  ENTAC  or  recoiiiess-rifle  elements  entjaKecI  in  a  thorough  map  study  to 
select  landing  zones,  discuss  the  attack  phase  of  the  mission,  and  decide  on 
rendezvous  locations.  ENTAC  elements  were  especially  concerned  with  fliding 
a  tactically  sound  firing  position  that  offered  line  of  sight  to  the  targets. 
Recoilless- rifle  crews,  on  the  other  hand,  were  more  interested  In  selecting 
avenues  of  approach  or  ambush  points  that  provided  the  opportunity  to  come 
within  400  m  of  the  enemy  and  still  afforded  suitable  escape  routes. 

After  lift-off  the  helicopter  pilot  employed  nap-of-the-earth  flight  tech¬ 
niques  to  deliver  his  infantry  elements  to  the  prearranged  positions.  On  runs 
with  an  active  helicopter  the  pilot  often  made  diversionary  landings  before 
and  after  dismounting  his  teammates  In  an  attempt  to  confuse  enemy  elements 
that  might  have  visually  or  audibly  acquired  the  helicopter.  Active  helicopters 
also  supported  their  teammates  by  attempting  to  provide  suppressive  fire  as 
the  DKEs  broke  contact  with  the  enemy.  On  receiving  a  radio-transmitted  re¬ 
quest  from  the  ground-element  leader,  the  helicopter  pilot  simulated  2. 75- in. 
rocket  fire  on  the  enemy  target  vehicles.  On  passive  missions  the  helicopter 
pilot  was  instructed  to  withdraw  to  friendly  territory  and  wait  until  the  dis¬ 
mounted  elements  established  radio  contact  to  request  pickup. 

After  delivery  the  DKEs  proceeded  on  foot  to  the  preselected  attack  posi¬ 
tions.  Each  ENTAC  crew  consisted  of  two  infantrymen  accompanied  by  two  RAC 
data  collectors  simulating  the  ammunition  handlers.  ENTAC  acquisitions  and 
firings  were  ecorded  on  an  Esterline- Angus  instrument  built  into  a  simulated 
ENTAC  weapons  system  (see  Fig.  14).  Before  the  ENTAC  crew  was  allowed 
to  engage  an  enemy  target  the  missiles  had  to  be  wired  to  the  guidance  and 
control  station  according  to  the  operating  instructions  specified  in  training 
manuals.  Each  ENTAC  firing  was  simulated  by  three  12-gage  shotgun  blaiiks 
fired  in  rapid  succession.  The  ENTAC  squad  leader  was  equipped  with  a  PRC- 
25  radio. 

Two  recoilless-rifle  crews  were  employed  on  all  missions  involving  this 
antiarnior  weapon.  Each  crew  consisted  of  one  infantryman  equipped  with  an 
M67  90' mm  recoiliess  rifle  and  one  RAC  data  collector  simulating  the  ammu¬ 
nition  bearer.  The  RAC  analyst  collected  acquisition  and  firing  information 
and  recorded  the  crew's  attack  ard  withdrawal  routes  on  a  1:25,000  map.  Time 
data  were  obtained  from  stopwatches  and  were  recorded  using  procedures  sim¬ 
ilar  to  those  followed  by  RAC  analysts  accompanying  the  infanti’y  elements  pro¬ 
tecting  the  stationary  ground  complexes.  Each  recoilless-rifle  round  fired  was 
simulated  by  detonating  a  12-gage  shotgun  blank. 

One  RAC  analyst  remained  in  the  helicopter  on  each  mission  involving 
dismounted  ground  elements.  This  analyst  recorded  takeoff  times,  weather, 
and  other  environmental  conditions  during  the  flights;:  map  coordinates  of  the 
landing  zones  and  pickup  points;  times  of  ground-element  departure  and  return 
to  the  helicopter;  and  acquisition  and  firing  data  for  the  helicopter  on  active 
runs.  He  also  plotted  the  flight  path  of  the  helicopter  and  took  notes  that  aided 
in  the  interpretation  of  the  other  data  recorded.  To  assist  in  recording  data 
of  a  qualitative  nature,  all  RAC  analysts  accompanying  the  killer  elements 
carried  miniature  tape  recorders  equipped  with  throat  microphones. 
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DATA  ANALYSIS 


GENERAL 

This  section  presents  summary  data  from  the  antiarmor  runs,  descrip¬ 
tions  of  the  performance  measures  considered,  analyses  of  killer-team  effec¬ 
tiveness,  and  a  discussion  of  the  results  obtained. 

The  experimental  design  shown  in  Table  7  was  successfully  completed  in 
June  1964  during  8  days  of  field  activity.  A  brief  description  of  the  two-sided 
action  that  occurred  during  each  of  the  40  experimental  runs  is  presented  in 
App  A.  A  detailed  reconstruction  of  the  sequence  of  events  that  occurred  during 
these  runs  is  provided  in  App  B. 


TABLE  9 


Designation  of  Exporimonlol  Runt 


Run 

Ground  forgot 

Holiecptor 

Antiormor 

Stationary 

Fluid  j 

participation 

wtopon 

1- 1  to  1-4 

2- 1  to  2-4 

X 

*1 

Weapons  platform 

SS-ll/UK-l 

3- 1  to  3-4 

4— 1  to  4—4 

X 

X  1 

Active  support 

ENTAC 

5— 1  to  5-4 

6— 1  to  6—4 

X 

X  1 

Passive  support 

ENTAC 

7- 1  to  7-4 

8- 1  to  0-4 

X 

x| 

Active  support 

90*mm  recoilless 
rifle 

9- 1  to  9-4 

10- 1  to  10-4 

X 

x! 

Passive  support 

90'‘mm  recoilless 
rifle 

To  aid  in  identifying  individual  runs  in  these  appendixes  and  in  the  analyses 
that  follow,  the  numbering  system  shown  in  Table  9  has  been  employed.  Each 
experimental  run  is  Identifi^  by  two  numbers.  The  first  number  indicates  which 
of  the  10  antiarmor-weapon  helicopter-participation  target-movement  combina¬ 
tions  the  run  involved.  The  second  digit  indicates  which  of  the  four  runs  for 
each  combination  is  being  considered,  e.g.,  a  run  involving  stationary  ground 
targets  in  terrain  1  is  described  by  the  second  digit  1,  in  terrain  2  by  the  second 
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digit  2.  For  runs  with  fiuid  ground  vehicies  the  second  digits  merely  indicate 
the  chronoiogical  order  in  which  the  runs  were  conducted. 

The  overail  analysis  of  the  experimentai  data  has  been  considered  from 
two  viewpoints:  kiiler-team  attack  performance  and  kiiler-team  “surT'ivability." 

In  interpreting  the  results  of  these  analyses  the  conditions  and  scope  of 
the  antiarmor  experiment  shouid  be  borne  in  mind.  The  outcomes  observed 
were  infiuenced  by  terrain,  force  structures,  simulated  fire,  and  tactical  situation. 

Terrain 

The  terrain  utilized  during  the  experiment  was  typical  of  that  found  in 
northern  Bavaria;  it  contained  cultivated  fields,  wooded  areas,  and  rolling  hills. 
These  conditions  permitted  helicopter  pilots  to  employ  nap-of-the- earth  flight 
effectiveiy  and  provided  dismounted  killer-team  personnel  with  ample  conceal¬ 
ment.  Frequently  this  terrain  also  benefited  the  ground-target  vehicles.  It 
delayed  their  detection,  afforded  cover  to  fluid  vehicles  taken  under  fire,  and 
diminished  the  ability  of  ENTAC  crews  to  obtain  line  of  sight  within  the  effec¬ 
tive  range  of  their  antiarmor  weapon. 

Force  Structures 

The  size  and  composition  of  the  opposing  forces  must  also  be  considered. 

The  addition  of  security  elements  to  the  dismounted  killer  crews  would  prob¬ 
ably  have  enhanced  their  survivability.  On  the  other  hand,  the  employment  of 
additional  infantrymen  to  protect  the  stationary  and  fluid  complexes  could  have 
reduced  the  effectiveness  of  the  DKEs.  Similarly  the  presence  of  aircraft  on 
the  ground-vehicle  side  could  have  re.stricted  the  operation  of  the  helicopter 
killer  teams. 

Simulated  Fire 

The  fact  that  all  fire  during  the  experiment  was  simulated  reduced  the 
degree  of  tactical  realism  obtained.  If  the  situations  had  involved  live  fire, 
the  heJicopters  and  dismounted  elements  might  have  been  less  aggressive  in 
approaching  the  enemy  target  complexes  and  personnel  in  target  complexes 
under  killer-team  fire  less  prompt  in  responding  with  return  fire.  In  addition, 
on  those  missions  in  which  the  antiarmor  crew(s)  had  not  been  acquired  prior 
to  killer-team  fire,  the  correctness  of  the  ground- complex  response  may  have 
been  dependent  on  the  extent  to  which  the  simulated  antiarmor  fire  reproduced 
the  visual  and  audible  effects  associated  with  actual  fire. 

Tactical  Situation 

The  experimental  results  obtained  were  also  influenced  by  the  nature  of 
the  tactical  situation  studied.  Killer-team  performance  was  enhanced  by  pos¬ 
session  of  perfect  intelligence  concerning  the  location  and  direction  of  target- 
vehicle  movement  but  degraded  by  the  target- complex  personnel’s  suspicion 
that  their  positions  were  known  by  opposing  elements  and  that  enemy  attack 
was  imminent. 
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CONFIDENTIAL 


KILLER-TEAM  EFFECTIVENESS 

A  detailed  analysis  of  killer-team  effectiveness  In  attacking  ground-target 
complexes  Is  presented  In  App  C.  The  highlights  of  this  analysis  are  summa¬ 
rized  below. 

A  wide  range  of  outcomes  was  observed  during  the  40  experimental  runs. 

On  a  number  of  runs  the  killer  elements  were  able  to  attack  the  enemy  target 
complexes  and  escape  without  being  fired  on  in  return.  However,  a  total  of  15 
antiarmor  missions  or  three-eighths  of  those  conducted  were  completely  un¬ 
successful.  On  these  15  missions,  killer  elements  were  unable  to  acquire  enemy 
target  vehicles  on  7  occasions,  established  ambush  points  after  the  enemy  tanks 
had  passed  by  on  2  missions,  were  intercepted  or  captured  by  enemy  security 
elements  on  4  missions,  and  fired  outside  the  effective  range  of  their  antiarmor 
weapons  on  2  other  missions. 

On  25  of  the  40  runs,  killer  elements  recorded  at  least  one  firing  at  an 
enemy  tank  target  within  the  effective  range  of  their  antiarmor  weapons.  On 
these  25  potentially  successful  missions,  killer-team  elements  engaged  41 
enemy  targets,  firing  a  total  of  65  wire-guided  missiles  or  90-mm  rounds. 

Of  the  41  targets  engaged,  8  were  taken  under  fire  by  SS-  11/UH- 1  killer  teams, 

7  by  ENTAC  teams  with  active  helicopter  support,  7  by  ENTAC  teams  with  no 

helicopter  assistance  during  the  attack  phase  of  the  killer- team  mission,  8  by 
recoilless-rifle  elements  with  active  helicopter  support,  and  11  by  recoilless- 
rifle  crews  with  passive  helicopter  support.  The  killer  elements  engaged  a 
total  of  18  targets  in  stationary  complexes  and  23  tank  targets  In  the  simulated 
armor  columns.  ' 

By  combining  the  firing  data  recorded  during  the  25  potentially  successful 
killer-team  missions  with  hit-  and  kill-probability  information,*^" estimates 
of  the  expected  number  of  enemy  vehicles  destroyed  can  be  obtained  and  are 
given  in  App  C.  Summary  results  indicate  that  approximately  20  enemy  tanks 
would  have  been  knocked  out  of  action.  Of  these  20  kills  4  were  scored  by  the 
SS-llAlH-1  killer  teams  (which  usually  consisted  of  two  UH-1  aircraft),  3  by 
ENTAC  teams  with  active  helicopter  support,  2  by  ENTAC  teams  with  passive 
helicopter  support,  5  by  recoilless-rifle  teams  with  active  helicopter  assistance, 
and  6  by  recoilless-rifle  teams  with  passive  helicopters.  Of  the  20  kills  expected 

8  were  against  targets  in  the  stationary  complexes  and  12  against  fluid  enemy 
vehicles. 

The  estimate  of  20  expected  kills  was  based  on  the  assumption  that  the 
killer  elements  were  still  alive  at  the  times  the  65  potentially  effective  firings 
against  the  41  enemy  targets  were  recorded.  In  the  case  of  SS-ll/UH-1  teams 
this  assumption  is  questionable,  since  each  SS-11  helicopter  had  been  fired  at 
an  average  (mean)  of  six  times  for  an  average  (mean)  of  58  sec  before  the  last 
potentially  effective  missile  had  been  launched.  The  SS-llAlH-l  teams  ex¬ 
perienced  considerable  difficulty  in  acquiring  enemy  target  vehicles;  they  were 
unable  to  detect  targets  on  any  of  their  initial  attempts  to  acquire  stationary 
vehicles,  even  though  the  ground-complex  vehicles  simulated  large  quantities 
of  fire  at  the  attacking  helicopters.  On  runs  involving  dismounted  ENTAC  and 
recoilless-rifle  teams,  on  the  other  hand,  no  firings  were  recorded  against 
helicopters  prior  to  killer-element  dismount  on  12  of  19  potentially  successful 
missions  and  no  firings  against  the  dismounted  killer  elements  on  18  of  the  19 
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missions.  These  results  indicate  that,  if  killer-team  survival  prior  to  fire  is 
to  be  considered  in  the  analysis  of  killer-team  performance,  the  expected  num¬ 
ber  of  kills  scored  by  SS-llAlH-1  teams  should  be  discounted  considerably 
more  than  the  expected  number  of  kills  scored  by  the  ENTAC  or  recoilless- 
rifle  elements. 

One  of  the  most  important  findings  of  the  expei  iment  is  that  helicopter 
crews  experienced  difficulty  in  acquiring  targets  under  the  conditions  examined. 
It  appears  especially  significant  because  the  SS-ll/UH-l  crews  v'ere  given  the 
exact  map  coordinates  of  stationary  target  complexes  and  the  location  and  di¬ 
rection  of  movement  of  the  simulated  tanks  in  the  fluid  complexes.  Both  the 
pilots  and  the  copilots,  employed  as  SS-11  gunners,  were  skilled  in  acquiring 
target  vehicles.  However,  the  natural  camouflage  used  by  the  stationary  ve¬ 
hicle  crews  (see  Fig.  6)  successfully  broke  up  the  outline  of  the  vehicles  and 
made  acquisition  at  ranges  greater  than  1000  m  very  difficult,  even  with  the 
use  of  the  XM-55  sight.  Almost  invariably  the  SS-ll/UH-l  crews  were  unable 
to  detect  targets  until  the  stationary  complex  vehicles  disclosed  themselves  by 
taking  the  helicopters  under  fire.  In  several  cases  (see  App  A)  the  helicopter 
crews  still  could  not  acquire  stationary  targets,  and  launched  their  missiles 
at  the  gunfire- simulator  smoke.  On  runs  with  fluid  target  complexes  the  SS- 
ll/UH-l  crews  were  able  to  acquire  tank  targets  on  half  of  their  initial  passes. 
None  of  the  antiarmor  missions  achieved  surprise,  however;  at  least  one  heli¬ 
copter  was  taken  under  fire  on  each  run  before  an  SS-11  missile  could  be 
launched  at  a  target  vehicle.  Difficulties  in  acquiring  enemy  ground  elements 
during  simulated  tactical  conditions  were  also  observed  during  other  RAC  field 
experiments  involving  air-ground  interactions.’"® 

Another  major  finding  is  that  during  the  antiarmor  missions  observed, 
active  helicopter  support  did  not  enhance  the  performance  of  the  DKEs.  From 
information  given  in  App  C  it  is  apparent  that  during  the  attack  phase  of  the 
missions  dismounted  elements  with  no  active  support  fired  at  as  many  targets 
and  as  many  rounds  per  target  as  dismounted  elements  supported  by  active 
helicopters.  During  the  withdrawal  phase  of  the  killer-team  missions  observed, 
difficulties  in  coordinating  air-ground  attacks  limited  the  effectiveness  of  heli¬ 
copters  in  providing  timely  suppressive  fire.  It  will  be  seen  that  on  only  one 
potentially  successful  mission,  in  which  the  dismounted  elements  were  supported 
by  active  helicopters,  was  the  helicopter  crew  able  to  arrive  at  the  scene  of 
action  and  simulate  suppressive  fire  before  the  enemy  personnel  had  ceased 
firing  at  the  withdrawing  dismounted  elements;  at  best,  helicopter  fire  would 
have  suppressed  a  total  of  only  12  sec  of  ground  fire  against  the  DKEs. 

The  analyses  presented  in  App  C  also  indicate  that  the  antiarmor  teams 
were  noticeably  more  effective  in  attacking  vehicles  with  a  movement  mission 
than  in  attacking  vehicles  in  stationary  complexes. 


GROUND-COMPLEX  ACTION  AGAINST  KILLER  TEAMS 

Four  measures  of  ground-complex  activity  against  killer  teams  were 
studied  in  detail;  (a)  number  of  times  killer  elements  were  sighted,  (b)  number 
of  times  killer  elements  were  fired  at,  (c)  number  of  seconds  killer  elements 
were  within  the  view  of  ground- complex  personnel,  and  (d)  number  of  seconds 
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killer  elements  were  under  ground- complex  fire.  The  basic  experimental  dabi 
for  each  of  these  measures  are  summarized  in  Tables  10  and  11.  These  data 
have  been  used  in  the  statistical  analyses  of  ground- complex  action  against 
killer-team  elements  presented  in  App  D. 
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Appendix  D  analyses  of  helicopter  elusiveness  during  the  entry  u~td  attack 
phases  of  the  killer-team  mission  indicate  that  (a)  significantly  fewer  helicopters 
were  seen  and  fired  at  by  fluid  enemy  vehicles  during  helicopter  entry  into  the 
mission  area  than  by  vehicles  in  stationary  complexes,  and  (b)  during  the  attack 
phase  of  the  killer-team  mission,  some  types  of  killer-team  helicopters  drew 


noticeably  more  fire  than  others;  e.g.,  ground  action  against  the  SS-11  aircraft 
and  helicopters  supporting  dismounted  ENTAC  elements  was  particularly  heavy. 

Analyses  limited  to  data  for  runs  with  DKEs  revealed  that  (a)  based  on  the 
number  of  times  helicopters  were  acquired  and  taken  under  fire,  the  amount  of 
enemy  activity  against  passive  helicopters  was  significantly  less  than  against 
helicopters  that  provided  active  support,  and  (b)  vehicles  in  stationary  enemy 
complexes  acquired  significantly  more  helicopters  than  vehicles  in  fluid  complexes. 

In  addition,  analyses  based  on  the  evasiveness  of  DKEs  Indicated  that  no¬ 
ticeably  more  acquisitions  and  firings  were  recorded  against  recoilless-rifle 
crews  than  against  ENTAC  teams. 

The  experimental  results  summarized  In  this  chapter  indicate  that  the 
antiarmor  teams  observed  during  the  RAC  field  experiment  did  not  achieve  the 
degree  of  success  attained  by  tank-killer  teams  during  FTX  YELLOW  WEDGE. 
Direct  comparisons  of  data  from  the  two  field  ventures  are  tenuous  at  best. 

It  may  be  useful,  howeve -,  to  point  out  several  fundamental  differences  between 
YELLOW  WEDGE  and  the  RAC  test  th?^t  could  lead  to  a  variation  in  the  outcomes 
observed.  These  include 

(a)  Differences  in  thi;  targets  engaged.  All  the  targets  engaged  by  killer 
elements  during  FTX  YELLOW  WEDGE  were  fluid  ones;  no  missions  were 
flown  against  stationary  ta.rgets  in  well-concealed  positions.  In  YELLOW 
WEDGE,  moreover,  the  enemy  elements  attacked  were  frequently  targets  of 
opswrtunlty;  during  the  RAC  experiment,  on  the  other  hand,  all  missions  were 
flown  against  designated  target  complexes. 

(b)  Differences  in  enemy  personnel.  The  ground  personnel  during  the 
RAC  experiment  suspected  that  their  vehicles  were  being  employed  as  targets 
and  consequently  were  continually  expecting  to  be  attacked  by  enemy  elements; 
they  always  had  the  benefit  cf  friendly  security  forces.  In  addition,  the  RAC 
target- complex  personnel  were  never  faced  with  the  problem  of  how  to  respond 
to  helicopter  sightings  as  were  the  YELLOW  WEDGE  personnel.  These  dif¬ 
ferences  help  to  account  for  the  difficulties  in  achieving  surprise  that  were 
encountered  by  antiarmor  teams  during  the  RAC  experiment. 

(c)  Differences  in  e  valuation  procedures.  The  fact  that  the  YELLOW 
WEDGE  missions  were  evaluated  by  umpires  and  the  RAC  missions  on  the 
basis  of  information  collected  by  data- recording  instruments  could  lead  to 
differences  in  the  asses.sment  of  mission  success. 
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Appendix  A 

SYNOPSIS  OF  ACTION  DLTRING  EXPERIMENTAL  RUNS 

Genpral  44 

SS-ll/UH-1,  Stalionary  Targets  44 

SS-I1/UH>1,  Fluid  Targpfs  45 

ENTAC,  Active  Helicopter,  Stationary  Targets  45 

ENTAC,  Active  Helicopter,  Fluid  Targets  46 

ENTAC  Passive  Helicopter, Stationary  Targets  46 

ENTAC,  Passive  Helicopter,  Fluid  Targets  47 

Recoilless  Rifle,  Active  Helicopter,  Stationary  Targets  48 

Recoilless  Rifle,  Active  Helicopter,  Fluid  Targets  48 

Recoilless  Rifle,  Passive  Helicopter,  Stationary  Targets  49 

Recoilless  Rifle,  Passive  Helicopter,  Fluid  Targets  49 
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This  appendix  presents  a  brief  qualitative  description  of  the  two-sided 
action  that  occurred  during  each  experimental  run.  The  synopses  presented 
were  compiled  from  five  data  sources:  (a)  event-sequence  recorders,  (b)  gun- 
camera  film,  (c)  miniature  tape  recorders,  (d)  information  recorded  by  RAC 
analysts  during  each  run,  and  (e)  debriefings  of  killer-team  and  ground- complex 
personnel  at  the  conclusion  of  each  run. 

On  the  first  six  experimental  runs  described,  two  UH-IB  aircraft  were 
employed  on  each  run.  The  employment  of  two  helicopters  is  consistent  with 
the  current  practice  of  using  pairs  of  aircraft  on  tactical  missions  of  the  type 
studied.  Because  of  other  training  commitments,  however,  only  one  UH-IB 
was  available  for  runs  2-3  and  2-4. 

During  the  experimental  runs  with  stationary  target  vehicles  the  killer 
teams  were  given  the  location  of  the  target  complex.  The  killer  elements  were 
instructed  to  destroy  all  vehicles  acquired  in  this  complex.  In  the  descriptions 
that  follow  the  target  complex  is  referred  to  as  the  A  complex.  The  killer  teams 
were  not  given  the  coordinates  of  the  secondary  targets  in,  the  B  complex  but 
they  were  informed  that  unreported  enemy  elements  mighCbe  present  within 
the  mission  area. 

Although  it  would  have  been  desirable  to  terminate  each  run  as  the  killer 
elements  were  leaving  the  mission  area,  it  was  necessary  to  call  administrative 
ends  to  several  runs.  During  these  runs  one  of  the  following  situations  was 
encountered:  (a)  the  killer  team  became  completely  lost,  (b)  the  killer  team 
was  unable  to  obtain  line  of  sight  to  the  target  vehicles,  or  (c)  the  killer  team 
was  physically  captured  or  fired  on  at  point-blank  range. 

SS-ll/UH-1,  Stationary  Targets 

Run  1- 1.  The  two  helicopters  experienced  difficulty  in  acquiring  enemy 
ground  targets.  The  target  complexes  were  alerted  to  the  general  location  of 
the  aircraft  by  engine  noise.  Both  helicopters  sustained  heavy  fire.  The  lead 
aircraft  launched  its  first  missile  1500  m  from  the  target  complex  without  hav¬ 
ing  acquired  a  specific  target  but  having  seen  only  gunfire- simulator  smoke. 

On  this  helicopter’s  second  pass,  a  target  was  acquired  and  fired  on  from  ap¬ 
proximately  2000  m.  The  second  helicopter  did  not  acquire  a  target  on  the  first 
pass  and  was  unable  to  fire  on  a  second  pass  because  the  lead  aircraft  turned 
in  front  of  the  second  as  the  second  helicopter  was  preparing  to  fire. 

Run  1-2.  The  helicopters  were  repeatedly  acquired  and  taken  under  fire 
before  any  ground  elements  were  acquired.  The  first  aircraft  fired  at  a  vehicle 
in  the  secondary,  B,  complex  at  1200-m  range  and  then  veered  and  launched 
another  missile  at  a  target  in  the  A  complex  at  a  range  of  900  m.  The  second 
helicopter  also  fired  his  first  missile  at  a  B- complex  vehicle.  After  regroup¬ 
ing,  the  two  helicopters  made  another  pass.  One  fired  at  the  B  complex  and  the 
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other  at  the  designated  target  complex  at  ranges  oH  2000  and  1300  m,  respect¬ 
ively,  Both  aircraft  sustained  heavy  ground  fire. 

Run  1-3.  The  helicopters  were  seen  and  fired  on  repeatedly  before  they 
launched  their  missiles.  The  fi'-st  helicopter  could  not  sight  a  target  and  in 
attempting  to  employ  reconnaissance  by  fire  the  pilot  launched  two  missiles 
toward  the  B-complex  woodline  at  ranges  of  1500  and  1000  m.  The  second  air¬ 
craft  sighted  targets  in  the  A  complex  from  gunfire- simulator  smoke  and  fired 
twice  at  target  vehicles  at  ranges  of  1000  and  2400  m.  The  second  helicopter’s 
attack,  however,  lacked  surprise  and  the  aircraft  sustained  heavy  ground  fire. 

Run  1-4.  The  aircraft  were  unable  to  identify  specific  targets.  After  the 
first  helicopter  made  a  pass  to  draw  fire,  the  second  aircraft  launched  a  missile 
toward  the  ensuing  gunfire- simulator  smoke.  Both  fired  from  less  than  800  m 
and  both  sustained  considerable  ground  fire. 

SS-llAJH-1,  Fluid  Targets 

Run  2- 1.  The  first  aircraft  attacked  the  lead  vehicle  of  the  armor  column. 

The  firing  pass  was  made  across  an  open  field  1500  m  from  the  target.  The 
second  helicopter  was  unable  to  acquire  a  target  until  the  aircraft  had  come 
within  a  range  of  300  m. 

Run  2-2.  While  leaving  a  small  town  the  armor  column  observed  the  two 
helicopters  ;at  far  range.  The  helicopters  erroneously  took  the  security  vehicles 
for  their  prime  targets  and  attacked  them.  One  aircraft  made  a  second  pass 
and  fired  at  a  scout  vehicle  at  a  range  of  2000  m. 

Run  2-3.  The  helicopter  was  able  to  locate  the  column  with  no  difficulty 
but  was  lepeatedly  fired  on  prior  to  acquiring  it.  One  of  the  ground  vehicles 
was  able  to  fire  at  the  aircraft  for  approximately  one  full  minute.  The  aircraft 
launched  a  missile  at  the  lead  armored  vehicle  at  a  range  of  1500  m.  The  attack 
lacked  the  element  of  surprise. 

Run  2-4.  One  of  the  security  elements  observed  the  helicopter  and  alerted 
the  column.  The  helicopter  launched  a  missile  from  2000  m  and  closed  on  the 
column  rapidly,  sustaining  fire  from  three  ground  elements. 

ENTAC,  Active  Helicopter,  Stationary  Targets 

Run  3-^1.  The  aircraft  was  initially  detected  at  3000-m  range  by  a  vehicle 
in  the  A  complex.  Infantry  from  the  A  complex  were  dispatched  to  investigate 
the  suspected  helicopter  landing  area.  After  dismounting  the  ENTAC  crew  the 
aircraft  fired  at  the  A  complex  on  three  occasions  to  assist  the  ENTAC  crew  in 
acquiring  target  vehicles.  The  ENTAC  crew,  however,  was- unable  to  acquire 
a  target  and  returned  to  the  pickup  point.  When  the  helicopter  landed  to  retrieve 
the  dismounted  ground  elements,  the  infantry  from  the  A  complex  attacked  the  1 

landed  aircraft  and  ENTAC  personnel,  firing  many  simulated  rounds  at  close  I 

range.  | 

Run  3-2.  Prior  to  dismounting  the  ENTAC  team  the  helicopter  was  fre-  i 

quently  sighted.  During  their  attack  the  dismounted  ground  elements  were  unable  ’ 

to  find  an  advantageous  firing  position  that  offered  line  of  sight  to  any  target  ve¬ 
hicles.  When  the  helicopter  attempted  to  direct  the  ENTAC  crew  to  satisfactory  ! 

firing  positions,  the  aircraft  was  fired  on  by  the  B  complex.  During  the  run 
neither  the  aircraft  nor  the  ENTAC  crew  engaged  any  enemy  targets. 
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Run  3-3.  The  aircraft  was  sighted  early  in  the  run  by  both  target  com¬ 
plexes  at  ranges  in  excess  of  4000  m.  The  ENTAC  crew  was  dismounted  be¬ 
hind  a  woodilne  about  1300  m  from  the  target.  The  dismounted  elements 
acquired  one  target  and  fired  two  missiles,  drawing  immediate  return  fire. 

The  helicopter  provided  simulated  2.75-in.  rocket  fire  during  the  withdrawal 
of  the  ENTAC  crew.  Approximately  5  min  after  furnishing  suppressive  fire 
the  helicopter  picked  up  the  ENTAC  crew.  After  accomplishing  the  rendezvous 
operation  the  helicopter  was  fired  on  three  times  by  enemy  elements. 

Run  3-4.  While  the  ENTAC  personnel  were  departing  from  the  helicopter, 
the  B  complex  reported  the  landing  of  an  aircraft  and  both  complexes  dispatched 
infantry  to  the  suspected  position  of  the  ENTAC  team.  The  helicopter  attempted 
to  provide  diversionary  fire  and  received  return  fire  from  both  complexes.  As 
the  ENTAC  crew  was  setting  up  their  weapons  system  they  were  surrounded 
and  fired  on  at  point-blank  range  by  infantry  from  both  ground-target  complexes 

ENTAC,  Active  Helicopter,  Fluid  Targets 

Run  4-1.  The  ENTAC  crew  dismounted  from  the  helicopter  without  being 
detected  and  set  up  an  ambush  position  800  m  from  the  column’s  line  of  march. 
The  ENTAC  team  fired  twice  at  the  lead  element  in  the  column.  Two  minutes 
later  the  helicopter  made  a  firing  pass  in  an  attempt  to  provide  suppressive  fire 
to  cover  the  escape  of  the  ENTAC  crew.  By  this  time,  however,  the  security 
vehicles  had  regrouped  around  the  column  and  the  aircraft  was  fired  on  by  four 
different  enemy  elements.  The  dismounted  ground  elements  were  recovered 
without  further  incident. 

Run  4-2.  The  aircraft  made  several  diversionary  landings  prior  to  dis¬ 
mounting  the  ENTAC  personnel.  On  one  of  these  landings  the  helicopter  was 
detected  by  both  the  security  elements  ar.d  the  vehicles  in  the  column.  After 
discharging  the  ENTAC  team,  the  aircraft  received  heavy  ground  fire  while 
en  route  to  a  holding  area.  The  ENTAC  crew  established  a  firing  position  ap¬ 
proximately  500  m  from  the  target  vehicles.  Two  ENTAC  missiles  were  fired 
at  the  lead  element  in  the  column  from  this  range.  The  helicopter  attacked  the 
column  approximately  1  min  later,  but  by  this  time  the  ENTAC  crew  had  with- 
'  drawn  from  their  ambush  position. 

Run  4-3.  The  helicopter  was  observed  and  fired  on  twice  while  making 
several  diversionary  landings  prior  to  dismounting  the  team.  On  this  run  the 
false  landings  decoyed  the  security  elements  to  wrong  locations.  The  ENTAC 
crew  engaged  both  armor  column  vehicle.'  at  a  range  of  1400  m  without  drawing 
return  fire.  The  helicopter’s  diversionary-fire  pass  also  achieved  complete 
surprise.  The  ENTAC  crew  was  recovered  without  further  incident. 

Run  4-4.  The  ENTAC  crew  waited  in  ambush  for  10  min  before  the  col¬ 
umn’s  security  elements  were  detected.  The  ambush  position  was  1500  m  from 
the  route  of  march  and  provided  excellent  concealment.  Both  column  vehicles 
were  taken  under  fire.  The  helicopter  toqk  the  column  under  fire  40  sec  later. 
During  the  run  the  dismounted  ground  elements  were  fired  at  once  and  the  heli-. 
copter  twlv'ie. 

ENTAC,  Passive  Helicopter,  Stationary  Targets 

Run  5-1.  The  ENTAC  team  dismounted  behind  a  woodline  800  m  from  the 
designated  targets.  Although  the  A  complex  heard  the  helicopter  land,  its  infantry 
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were  unable  to  get  to  the  area  of  suspected  killer-team  activity  in  time.  The 
ENTAC  crew  fired  at  the  two  A-complex  vehicles  at  550~m  range.  Neither 
the  helicopter  nor  the  dismounted  ground  elements  were  fired  on  during  the 
pick'Up  phase  of  the  killer-team  mission. 

Run  5-2.  The  helicopter  was  sighted  by  both  target  complexes  and  taken 
under  ^ire  by  tJie  B  complex  prior  to  dismounting  the  ENTAC  crew.  Infantry 
from  the  two  target  complexes  were  dispatched  to  clear  an  area  of  suspected 
enemy  activity.  The  ENTAC  crew  fired  one  missile  from  a  hastily  prepared 
position  at  less  than  the  weapon's  minimum  range.  Before  the  ENTAC  crew 
could  withdraw  they  were  surprised  and  overrun  by  the  infantry  from  the 
A  complex. 

Run  5-3.  The  ENTAC  team  was  dismounted  approximately  2 Vi  km  from 
their  stationary  ground  targets.  The  dismounted  ground  elements  became  lost 
in  their  attempt  to  acquire  the  enemy  vehicles  and  were  retrieved  by  the  heli¬ 
copter  1  hr  and  20  min  later. 

Run  5-4.  While  the  pilot  was  locating  an  advantageous  landing  area,  the 
helicopter  was  sighted  and  fired  on  by  both  complexes  at  ranges  from  700  to 
1300  m.  After  landing  the  ENTAC  crew  the  pilot  withdrew  to  a  holding  area. 

The  ENTAC  crew  fired  at  the  two  A-complex  vehicles  from  1000  m  and  made 
an  undetected  escape. 

ENTAC,  Passive  Helicopter,  Fluid  Targets 

Run  6-1.  The  helicopter  was  .sighted  by  the  column  early  in  the  run  at  a 
range  that  exceeded  3000  m.  The  ENTAC  team  was  dismounted  undetected, 
but  was  unable  to  complete  the  setup  of  their  weapons  system  before  the  column 
passed  by  their  \'antage  point.  The  helicopter  recovered  the  team  without  incident. 

Run  6-2.  The  heliborne  ENTAC  crew  was  deployed  successfully  in  a  wood- 
line  800  m  from  the  expected  line  of  march  of  the  armor  column.  After  avoiding 
the  security  elements  that  came  near  the  ambush  position,  the  ENTAC  crew 
fired  at  both  column  vehicles.  During  the  ENTAC  team's  withdrawal,  both  col¬ 
umn  elements  acquired  the  DKEs  and  one  enemy  vehicle  took  them  under  fire. 

Run  6-3.  The  dismounted  ENTAC  crew  established  a  firing  position  near 
the  edge  of  a  woods  1000  m  from  the  column's  expected  route  of  march.  When 
the  reconnaissance  vehicles  providing  security  for  the  col  tmn  approached  the 
ambush  position  the  ENTAC  crew  withdrew  into  the  woods  to  avoid  detection. 
Before  the  crew  was  able  to  rewire  the  ENTAC  system  the  column  had  passed 
by  the  firing  position.  The  ENTAC  crew  was  recovered  without  further  Incident. 

Run  6-4.  Elements  of  the  security  forces  and  the  armored  column  acquired 
and  fired  at  the  aircraft  prior  to  ENTAC  team  dismount.  After  delivering  the 
ENTAC  crew  the  pilot  landed  the  helicopter  behind  a  wooded  knoll  800  m  from 
the  expected  enemy  route  of  advance  instead  of  assuming  a  passive  role  and 
withdrawing  to  friendly  territory.  One  of  the  scout  vehicles  observed  the  air¬ 
craft's  rotor  above  the  masking  vegetation.  After  this  reconnaissance  vehicle 
had  alerted  the  other  scouts  and  the  column  vehicles,  all  five  ground  elements 
took  the  helicopter  under  sustained  fire.  The  ENTAC  squad  fired  a  missile  at 
the  head  of  the  column  from  700-m  range  but  was  quickly  overrun  and  cut  off 
from  retreat. 
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Recoilless  Rifle,  Active  Helicopter,  Stationary  Targets 

Run  7"1.  While  attempting  to  dismount  the  recoilless-rifle  teams  the 
helicopter  landed  less  than  400  m  from  the  B  complex  and  sustained  heavy 
ground  fire.  After  a  rapid  lift  -off  the  pilot  selected  a  new  dismount  point  and 
made  an  undetected  landing.  The  OKEs  requested  that  the  helicopter  simulate 
rocket  fire  at  the  target  complex  in  order  to  draw  return  fire.  When  the  ground 
complex  took  the  helicopter  under  fire  the  DKEs  acquired  targets  in  the  A  com¬ 
plex.  After  creeping  to  within  30  m  of  the  target  vehicles  the  recoilless-rifle 
elements  fired  2  rds  at  each  target.  During  the  recovery  portion  of  the  killer- 
team  mission,  both  the  helicopter  and  the  dismounted  ground  elements  were 
taken  under  fire. 

Run  7-2.  The  aircraft  was  sighted  four  times  and  fired  at  once  prior  to 
landing  the  heliborne  infantry.  Both  armored  vehicles  in  the  target  complex 
reported  sighting  enemy  ground  elements  but  lost  contact  prior  to  firing  at  them. 
The  DKEs  then  fired  2  rds  at  each  target  from  a  position  200  m  to  the  target’s 
rear.  The  helicopter  pilot  supported  his  dismounted  teammates  by  simulating 
2.75-in.  rocket  fire  on  the  A  complex  but  in  doing  so  directly  exposed  himself 
to  the  B  complex,  whose  vehicles  were  able  to  fire  one  long  burst  at  close  range. 

Run  7-3.  The  helicopter  was  sighted  when  it  landed  too  close  to  the  target 
complex.  Infantry  of  A  complex  ran  to  the  landing  zone  and  opened  fire  on  the 
helicopter  and  dismounted  infantry  as  the  aircraft  was  lifting  off  and  as  the 
recoilless-rifle  personnel  were  running  for  cover.  The  DKEs  were  captured 
by  additional  Infantry  dispatched  from  the  ground  complexes. 

Run  7-4.  Infantry  from  the  A  complex  sighted  the  helicopter  when  it 
landed  to  deliver  the  recoilless-rifle  crews  and  investigated  the  suspected 
landing  area  but  made  no  contact  with  the  killer  elements.  While  attempting 
to  assist  the  recoilless-rifle  personnel  in  acquiring  target  vehicles  the  air¬ 
craft  was  sighted  and  fired  at  by  the  B  complex  at  ranges  of  600  to  800  m. 

After  an  hour  the  recoilless-rifle  team  still  had  not  acquired  any  target  ve¬ 
hicles.  Just  prior  to  recovering  the  dismounted  elements  the  helicopter  fired 
at  the  target  complex  and  drew  heavy  return  fire. 

Recoilless  Rifle,  Active  Helicopter,  Fluid  Targets 

Run  8-1.  ’The  killer  elements  were  dismounted  unobserved.  While  con¬ 
ducting  their  security  mission  the  lead  scout  vehicles  made  contact  with  the 
recoilless-rifle  crews,  drew  their  fire,  and  prevented  their  escape.  Because 
the  attention  of  the  ground  vehicles  wao  focused  on  the  DKEs  the  helicopter 
was  able  to  make  a  firing  pass  without  encountering  return  fire. 

Run  8-2.  The  recoilless-rifle  team  was  dismounted  without  being  ob¬ 
served;  they  became  disoriented,  however,  and  set  up  an  ambush  position  along 
the  wrong  road.  Radio  communications  problems  between  the  dismounted  ele¬ 
ments  and  the  aircraft  prevented  the  coordination  of  air-ground  killer  “  ctivltes. 
The  helicopter  surprised  the  column  with' a  close- range  strafing  pass  but  was 
fired  on  by  several  enemy  vehicles.  The  dismounted  recoilless-rifle  personnel 
were  later  recovered  without  incident. 

Run  8-3.  After  dismounting  undetected  the  recoilless-rifle  crews  am¬ 
bushed  the  column  at  ranges  of  150  and  200  m.  While  attempting  to  withdraw 
to  a  prearranged  pickup  point  the  DKEs  were  acquired  and  taken  under  fire. 
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The  group  of  trees  in  which  they  had  been  hiding  was  surrounded  by  enemy 
scout  vehicles.  After  several  attempts  to  elude  the  enemy  elements  the 
recoilless-rifle  team  was  cornered  and  fired  on  at  point-blank  range. 

Run  8-4.  The  recoilless-rifle  crews  re.ached  their  destination  unobserved. 
They  took  both  armored  elements  in  the  column  under  fire  at  a  range  of  200  m. 
The  helicopter  pilot  provided  suppressive  fire  but  not  until  after  the  column 
vehicles  had  returned  the  recoilless-rifle  fire.  During  the  v;ithdrawal  of  the 
DKEs  they  were  acquired  and  taken  under  fire  at  50- m  range  by  one  of  the 
enemy  reconnai8.sance  vehicles. 

Recoilless  Rifle,  Passive  Helicopter,  Stationary  Target s 

Run  9-1.  The  helicopter  was  fired  at  five  times  prior  to  dismounting 
the  recoilless-rifle  crews.  The  DKEs  acquired  the  two  vehicles  in  the  A  com¬ 
plex  and  took  them  under  fire  at  350-m  range.  Although  the  recoilless-rifle 
team  was  observed  briefly,  they  were  not  fired  on  and  were  recovered  by  the 
helicopter  unobserved. 

Run  9-2.  The  target  complex  was  alerted  to  the  presence  of  enemy  ac¬ 
tivity  early  in  the  run  when  the  aircraft  exposed  itself  briefly  while  on  the  way 
toward  a  preselected  landing  site.  The  helicopter  was  heard  setting  down  be¬ 
hind  a  woodline,  and  infantry  were  dispatched  to  intercept  the  attacking  elements. 
The  dismounted  recoilless-rifle  team  avoided  the  opposing  infantry  and  each 
crew  fired  2  rds  at  A-complex  vehicles  positioned  200  and  400  m  from  the  killer 
elements.  While  withdrawing,  the  recoilless-rifle  team  was  briefly  sighted  and 
fired  at  by  elements  of  the  target  complex. 

Run  9-3.  The  helicopter  was  seen  by  both  ground  complexes  during  the 
entry  phase  of  the  killer-team  mission;  As  the  aircraft  was  landing  to  dismount 
its  heliborne  infantry,  it  was  acquired  audibly  by  elements  in  the  A  complex. 
Infantry  dispatched  from  this  complex  surprised  one  of  the  approaching  recoilless' 
rifle  crews  and  captured  them.  Additional  infantry  elements  from  the  ground 
complex  pursued  the  other  half  of  the  recoilless-rifle  team  beyond  the  effective 
range  of  the  90-mm  weapon. 

Run  9-4.  The  helicopter  was  sighted  by  members  of  the  A  complex  as  it 
disappeared  behind  a  woodline  approximately  1000  m  from  the  ground  complex. 

As  infantry  from  the  A  complex  approached  them,  the  DKEs  fired  at  the  ground- 
target  vehicles  at  ranges  that  exceeded  the  effective  range  of  their  90-mm 
weapons.  The  ground-complex  infantry  encircled  the  lecoilless-rifle  crews 
and  fired  at  them  at  less  than  50- m  range. 

Recoilless  Rifle,  Passive  Helicopter,  Fluid  Targets 

Run  10-1.  The  heliborne  killer  elements  dismounted  and  established  an 
ambush  position  without  being  detected.  Each  recoilless-rifle  crew  fired  2  rds 
at  preselected  column  targets  at  200- m  range,  drawing  return  fire  from  both 
armor  vehicles  in  the  column.  One  ground  security  vehicle  attempted  to  cut 
off  the  DKEs’  withdrawal  and  was  ambushed  *  y  the  recoilless-rifle  team  at 
30- m  range. 

Run  10-2.  The  helicopter  delivered  the  ground  portion  of  the  killer  team 
without  incident.  Security  elements  of  the  approaching  column  observed  one 
of  the  recoilless-rifle  squads  crossing  a  road  and  maneuvered  to  attack.  Shortly 


after  one  of  the  scout  vehicles  fired  at  the  heliborne  infantry  observed,  the 
undetected  recoilless-rifle  crew  fired  at  the  lead  element  of  the  armor  column 
at  150-m  range. 

Run  10-3.  The  helicopter  delivered  the  DKEs  to  a  wooded  position  250  m 
from  a  suitable  ambush  site.  The  security  elements  passed  by  without  making 
contact  with  the  killer  teams.  Each  recoilless-rifle  crew  fired  2  rds  at  the 
column  vehicles  from  ranges  of  30  and  80  m.  The  killer  elements  were  ac¬ 
quired  by  the  vehicles  in  the  column  and  fired  on  as  they  retreated.  No  acquisi¬ 
tions  of  the  helicopter  were  recorded  during  the  killer-team  mission. 

Run  10-4.  The  aircraft  pilot  landed  his  teammates  about  200  m  from  the 
expected  route  of  enemy  advance.  At  100- m  range  the  recoilless-rifle  team 
fired  a  total  of  4  rds  at  the  two  column  vehicles  and  then  withdrew  without  being 
fired  on  in  return.  After  picking  up  the  DKEs  the  helicopter  was  taken  under 
fire  by  one  of  the  column’s  security  vehicles. 
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Appendix  B 

RECONSTRUCTION  OF  EVENTS  DURING  EXPERIMENTAL  RUNS 


Tables 


B1-B40.  Reconstruction  of  Events 

B1-B4.  In  Runs  1-1 -1-4  52 

B5-B8.  In  Runs  2 -1-2 -4  55 

B9-B12.  In  Runs  3-1-3-4  57 

B13-B16.  In  Runs  4-1-4-4  59 

B17-B20.  In  Runs  5-1-5-4  60 

B21-B24.  In  Runs  6 -1-6 -4  62 

B25-B28.  In  Runs  7-1-7-4  63 

B29-B32.  In  Runs  8-1-8-4  65 

B33-B36.  In  Runs  9-1-9-4  67 

B37-B40,  In  Runs  10-1-10-4  68 
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This  appendix  presents  a  reconstruction  of  the  sequence  of  events  tht; 
occurred  during  the  40  antiarmor-experiment  runs.  The  basic  data  shown  in 
the  appendix  tables  were  obtained  from  the  event-sequence  recorders  and  the 
stopwatches  carried  by  elements  on  each  side.  The  elapsed  times  shown  in 
each  table  represent  the  number  of  minutes  and  seconds  that  passed  after  each 
killer  team  departed  from  the  staging  area  at  Schwabach. 

TABLE  B1 

Reconstruction  o(  Events  in  Run  1-1 


(SS«n/UH*1,  ttotienory  torgatft) 


Symbol 

Event 

Elapsed 
time, 
min:  sec 

Symbol 

Event 

Elapsed 
time, 
min:  sac 

A2  lUiinircN  II 

(i:  to 

27 

Ml  a(<{uirr74  II 

15;  28 

2 

A3  ni  nuirr  H  II 

2H 

H2  acqaircH  II 

1,5:31 

3 

A2  uctjuireH  11 

7;2H 

20 

HI  111  quires  II 

15:32 

4 

A3  (ircH  111  II 

7:20 

30 

III  firing 

16;  11 

5 

111  ncquiron  II 

8;  28 

31 

A  t  111  quirt's  II 

16;  19 

ti 

112  (UijuircH  II 

8:.U 

32 

111  fiii'w  111  A 

17:00 

7 

112  firrH  III  II 

H:.'19 

33 

Al  IK  quiri's  111.  112 

17:31 

8 

HI  ucquircH  II 

9;  12 

31 

A.l  iicqiiiri'H  II 

18:01 

35 

A2  tuqni-rH  II 

18:21 

9 

II 1  lii'tiiiiN  firiiiK  |ui»s 

10:29  j 

36 

Al  fires  11,  111.  112 

18:32 

10 

A3  titquirt’M  II 

10:35 

37 

M3  at  quiri'K  II 

18:51 

11 

A2  II 

10:39 

.18 

Ml  acquire!  It 

18:  .52 

12 

A 3  fircN  III  11 

10:39 

.(<» 

M2  acquires  11 

18:52 

13 

II 1  firoH  at  A 

10;  10 

10 

HI  firi's  111  II 

18;, 53 

14 

A2  fires  ii!  II 

10:14 

11 

H!  fin's  111  II 

18 1.57 

15 

IJ3  ai  quiroh  |j  1 .  112 

10:7) 

12 

M2  fires  at  II 

18:59 

15 

.M  ucqtiircM  !1 

10;  .54 

43 

A2  acquires  11 

19;  19 

17 

lU  Ht  quiros  II 

10:  ,56 

■ll 

A 1  acquires  11 

19:22 

18 

112  iicquires  11 1,  112 

10:  .57 

45 

M3  acquires  11 

19:25 

19 

HI  fires  1)1  II 

1 1:01 

16 

M 1  acquires  11 

19:27 

20 

112  fires  el  111,  112 

11:07 

IT 

Ml  fires  at  11 

19:28 

21 

113  fires  nl  ill.  112 

11:08 

•W 

A3  acquire.s  11 

19:36 

22 

B1  acquires  ll 

li;30 

19 

A3  fires  ul  Ii 

19:10 

23 

R1  fires  at  11 

11:31 

.50 

A2  acquires  11 

19:11 

24 

A2  acquires  II 

11;. 55 

51 

A2  acquires  II 

20:28 

25 

U2  acquires  ii 

12:09 

r;2 

A2  acquires  Ii 

22:  .36 

26 

B2  fires  al  ll 

12:19 

.53 

A2  fires  at  II 

22:37 

In  Tables  B1-B40  the  following  nomenclature  is  used  to  identify  individual 
elements:  H  for  one  helicopter;  HI  and  H2  for  two  helicopters;  DKE  for  dis¬ 
mounted  killer  elements  of  the  killer  team;  A1  and  A2  for  stationary  vehicles 
in  the  A  complex;  A3  for  infantry  attached  to  the  A  complex;  B1  and  B2  for 
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TABLE  B2 

R«conitruction  of  Events  in  Run  1-2 


(SS'll/UHOf  •tofionory  torgtti) 


Symbol 

Event 

Elapsed 

time, 

minisec 

Symbol 

Evsnt 

Eloptad 

time, 

min:tae 

1 

ii'}  (ii  quirnH  H 

14:40 

.33 

II 1  fires  at  \ 

3.3:09 

2 

arquiri'N  11 

14:40 

.36 

H2  acquires  II 

3.3:19 

A3  ti((|uirfM  II 

17:06 

.37 

112  fires  at  H 

3.3:26 

i 

A.)  iK'quirrN  1! 

19:37 

.38 

H2  fires  ut  11 

3.3;.32 

r> 

H.')  luqiiircM  f| 

20:30 

.39 

A.'l  acquires  II 

.3.3;  .33 

ft 

112  iit  quiD'M  II 

22:13 

40 

Al2  tti  quires  II 

3,3: 16 

It2  firt'N  at  11 

22:21 

41 

Hi  acquires  11 

3.3;, 32 

H 

h!l  iu  quirt'h  11 

22:26 

42 

iri  iicquires  II 

3,3;  ,37 

y 

H2  HiquiroM  M 

23:39 

43 

Hi  fires  at  II 

.3,3:  .37 

in 

112  at  M 

24:02 

44 

acquires  II 

36:0.3 

11 

All  aL'<|uirps  il 

23: 19 

4.3 

.A.3  acquires  II 

,36:06 

12 

III  ucquircN  II 

23:20 

4ft 

.\-l  fires  at  II 

36:16 

1.1 

HI  fircH  at  II 

23:21 

47 

A ]  acquires  II 

,36:20 

14 

Hi  HiquircN  ii 

23:36 

48 

A2  acquires  II 

.36:30 

ir> 

112  at  quirrti  II 

23:46 

49 

H!l  fires  at  M 

36:32 

If) 

HI  acquires  II 

23:47 

.30 

A’l  at  quires  II 

.36:34 

17 

H.‘l  acquires  II 

23:  .30 

.31 

.\-l  fires  at  II 

,36;. 37 

IR 

112  fircH  at  II 

2ft:  1ft 

32 

Hil  at  quires  II 

36;, 32 

ly 

A3  HtquircH  11 

2f):.37 

.3.3 

115  fires  at  It 

.36;, 34 

20 

HI  acquires  Ii 

27:07 

.34 

H  1.  112  bt^giii  filing  runs 

38;  ,33 

21 

HI  fires  lit  II 

27:08 

.33 

III  fires  ut  A 

,39:01 

22 

112  lu  quiroN  II 

27:09 

.V) 

112  fires  ut  H 

,39:04 

23 

A2  acquires  11 

27: 1 1 

57 

yi  ticquircs  ll 

,39:14 

24 

H2  fires  at  11 

27:12 

.38 

■V2  acquires  II 

.39:26 

2r) 

113  acquires  II 

27:36 

.39 

A2  acquires  II 1.  112 

39:  ,33 

26 

112  HI  quires  II 

27:43 

60 

A3  acquires  !!  1,  H2 

40:04 

27 

113  acquires  II 

27:43 

61 

HI  acquires  11 1,  112 

40:13 

28 

112  fires  at  II 

27:4f) 

62 

H3  acquires  11 1.  112 

10:13 

29 

A3  acquires  II 

32:34 

6.3 

H2  Hct|uireH  11 1,  112 

40:16 

64 

H2  fires  at  II 

‘10:18 

30 

K 1  begins  firing  pass 

34:02 

6.3 

A3  fires  at  II 

■40:28 

31 

H2  acquires  II 

34:12 

66 

A1  acquires  1! 

40:31 

32 

H2  fires  at  II 

.34:17 

67 

Hi  fires  at  II 1 ,  1(2 

40:3,3 

33 

111  fires  at  H 

.3.4:31 

68 

H2  acquires  H 

41:36 

34 

A2  acquires  11 

.34:53 

69 

H2  fires  at  [| 

41:37 

stationary  vehicles  in  the  B  complex;  B3  for  infantry  attached  to  the  B  complex; 
Cl  and  C2  for  elements  In  the  armor  column;  and  SI,  S2,  and  S3  for  the  scout 
vehicles  providing  route  security  for  the  column. 

For  analytical  purposes  the  runs  have  been  divided  into  three  phases: 

(a)  killer-team  entry,  (b)  killer-team  attack,  and  (c)  killer-team  withdrawal. 

On  runs  involving  DKEs  the  attack  phase  of  the  mission  is  considered  to  begin 
with  heliborne  infantry  dismount  and  the  withdrawal  phase  with  the  pickup  of 
the  dismounted  elements.  On  runs  involving  the  SS-ll/UH-1  weapons  system 
the  distinction  between  the  three  phases  is  less  clear;  for  convenience  the 
attack  phase  is  assumed  to  begin  when  the  lead  helicopter  begins  his  firing 
pass  and  the  withdrawal  phase,  when  the  lead  helicopter  is  about  to  leave  the 
mission  area. 
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TABLE  B3 

Rtconstruclion  of  Event*  in  Run  1-3 

(SS*n/UH*1.  stofionory  tc  gdtfi) 


Symbol 

Event 

EInpsed 

time, 

min:sec 

Symbol 

Event 

Elapsed 

time, 

min:sec 

1 

A2  iicquircN  II 

6:  III 

11 

II I  hcf;inN  firin^^pass 

19:01 

0 

A<1  acquirf'H  11 

7:38 

12 

11 1  firi'M  at  M 

19:20 

3 

A1  acquirfN  II 

7:51 

13 

Ml  acquires  11  ^ 

19:29 

4 

A1  firi'M  at  II 

8: 12 

11 

M3  at  quircr^  || 

19:. 30 

5 

A  l  acquirrs  II 

H:  1.1 

15 

M2  at  quires  II 

19:. 30 

6 

Ml  aiqiiirt'N  II 

10:12 

16 

li  1  fires  at  M 

19:31 

7 

M2  acquireH  II 

10:13 

17 

A2  acquires  II 

19:32 

8 

III  acquirer  11 

10:16 

18 

M2  fires  at  II 

19:36 

9 

M2  firen  at  II 

10:17 

19 

A1  ticquires  II 

19:  .36 

10 

Ml  ftrcH  at  II 

10:18 

.50 

Al  fires  at  11 

19:12 

11 

M2  ocquircH  11 

10:38 

51 

A2  fires  at  tl 

19:52 

12 

Ml  acquirt'H  H 

10:  .39 

52 

M2  acquires  II 

20:12 

13 

M2  fircH  at  II 

10:10 

.53 

M2  fires  ui  II 

20;  13 

14 

Ml  firfs  at  II 

10:40 

54 

MI  acquires  11 

20:14 

IS 

A2  acquires  II 

11:.V> 

55 

A2  acquires  II 

20:20 

16 

A2  fires  at  II 

12:01 

.V. 

M3  acquires  11 

20:23 

17 

A2  acquires  II 

12:51 

.57 

A2  fires  at  H 

20;  2.5 

18 

A2  fires  at  II 

12:  .56 

.58 

A3  acquires  II 

;10:3() 

19 

A3  acquires  11 

12:.57 

.59 

112  begins  firing  pass 

21:17 

20 

A1  acquires  H 

13:03 

60 

112  fires  at  A 

21:28 

21 

A2  acquires  II 

13:.32 

61 

A3  acquires  II 

21:32 

22 

A1  acquires  II 

13:.37 

62 

A2  acquires  II 

21:35 

23 

A2  fires  at  II 

13:47 

63 

A2  fires  al  II 

21:43 

24 

H3  acquires  }| 

13:56 

61 

2\3  fires  nt  11 

21:44 

25 

B2  acquires  II 

13:57 

65 

Al  acquires  II 

21:46 

26 

B3  fires  nt  11 

13:  .59 

66 

Al  fires  at  11 

21:50 

27 

H2  acquires  II 

14:41 

67 

B3  acquires  II 

21:56 

28 

Ml  acquires  11 

14:42 

68 

M2  acquires  II 

21:56 

29 

Ml  fires  at  II 

14:44 

69 

Ml  acquires  II 

21:57 

30 

A2  acquires  11 

14:46 

70 

Bl  fires  at  II 

21:58 

31 

Bl  acquires  11 

14:54 

71 

B2  fires  at  II 

22:01 

32 

Bl  fires  at  M 

14:54 

72 

M2  begins  firing  pass 

22:12 

33 

B2  acquires  11 

14:54 

73 

H2  fires  at  A 

22:20 

34 

B2  acquires  11 

15:41 

74 

Al  acquires  II 

22:28 

35 

Ml  acquires  H 

15:42 

75 

A3  acquires  H 

22:47 

36 

B3  acquires  H 

15:52 

76 

M3  acquires  M 

22;  .54 

37 

B2  fires  at  II 

15:54 

77 

M2  acquires  H 

23:00 

38 

A2  acquires  II 

16:09 

78 

B2  fires  at  H 

23:04 

39 

A3  acquires  11 

16:10 

79 

Al  fires  at  II 

23:06 

40 

A2  fires  at  H 

16:12 

80 

A3  fires  at  H 

23:10 

81 

A2  acquires  II 

23:13 

82 

A2  fires  at  H 

23:44 
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TABLE  B4 


Raconstructlon  of  Evontt  in  Run  1-4 

(SS*n/UH«1,  •toflonory  torgcti) 


Symboi 

Evanl 

Elaptatl 

time, 

min:sac 

Symbol 

Event 

Elapsed 

tims, 

mln:sec 

1 

A1  acquires  11 

6:01 

21 

II 1  bcftins  firing  pass 

14:39 

2 

B2  acquires  H 

6;  16 

22 

II 1  fires  at  B 

14:45 

3 

B2  fires  at  it 

6:18 

23 

IM  urquircs  II 

11:48 

4 

B3  acquires  ill,  112 

6:22 

24 

111  fires  at  II 

14i48 

S 

A2  acquires  II 

6:33 

25 

H2  acquires  11 

14:54 

6 

A3  acquires  (IK  112 

6:11 

26 

B3  acquires  II 

15:04 

7 

A2  fires  at  if 

6:11 

27 

H2  fires  ut  II 

15:04 

B 

B1  acquires  H 

6:11 

28 

A3  acquires  II 

15:07 

9 

81  fires  at  11 

7:00 

29 

A2  acquires  11 

15:09 

10 

B3  acquires  H 

7:00 

30 

A1  acquires  II 

15:10 

U 

B3  fires  at  If 

7:14 

31 

A1  fires  at  II 

15:10 

12 

A1  acquires  II 

9:39 

32 

112  begins  firing  pass 

15:10 

13 

A3  acquires  II 

9:39 

33 

112  fires  at  11 

15:18 

14 

A3  fi-ea  at  H 

9:53 

34 

A3  fires  at  II 

15:19 

IS 

A2  acquires  II 

10:05 

35 

B3  acquires  (1 

16:20 

16 

A3  acquires  II 

11:51 

:16 

112  acquires  II 

16:22 

17 

B1  acquires  11 

13:58 

18 

B1  fires  at  H 

14:02 

19 

B1  acquires  II 

11:34 

20 

B1  fires  at  II 

14:34 

TABLE  B5 


Roconstruction  of  Events  in  Run  2-1 

(SS-n/UH-l,  fluid  targutt) 


Symbol 

Event 

Elapsed 
time, 
min:  sec 

Symbol 

Event 

Elapsed 

tima, 

min:sec 

1 

Cl  acquires  II 

1 

7:49. 

15 

SI  acquires  H 

10:35 

2 

C2  acquires  11 

7:55 

16 

112  begins  firing  pass 

11:20 

3 

Cl  acquires  HI,  H2 

8:12 

17 

H2  fires  at  C 

11:32 

4 

Cl  fires  at  H 

8:17 

IB 

Cl  acquires  H 

11:33 

5 

SI  acquires  H 

8:23 

19 

C2  acquires  H 

11:35 

6 

Cl  acquires  H 

9:07 

20 

C2  fires  at  H 

11:40 

7 

Cl  acquires  H 

9:51 

21 

Cl  fires  at  H 

11:41 

22 

S3  acquires  H 

11:43 

8 

HI  begins  firing  pass 

9:55 

23 

Si  acquires  H 

11:50 

9 

HI  fires  at  C 

9:57 

24 

Cl  acquires  H 

11:53 

10 

Cl  fires  at  H 

10:06 

25 

C2  acquires  H 

11:54 

11 

S2  acquires  H 

10:09 

26 

S3  fires  at  H 

11:56 

12 

C2  acquires  H 

10:14 

27 

Cl  acquires  H 

12:31 

13 

S2  fires  at  H 

10:17 

28 

Cl  acquires  Hi,  H2 

12:55 

14 

C2  fires  at  H 

10:22 
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TABLE  B6 

Rtconttruclion  of  Evtntt  in  Run  2~2 

(SS-n/UH-t,  fluid  »arg*l«) 


Symbol 

Evdnt 

Elopsed 

timo, 

mln:,ac 

Symbol 

Event 

Elapsed 

lime, 

min:ssc 

1 

C2  ucquircH  II 

9:24 

9 

(!  1  rircH  at  II 

12:, 20 

2 

ClI  acquires  III,  112 

9: 

10 

Cl  fires  ut  II 

12:34 

,1 

S.1  urquires  II 

12:28 

11 

S3  luquircH  11 

14:12 

4 

Si  acquiree  II 

12:28 

12 

112  begins  firing  puss 

14:17 

5 

.S3  fircfi  at  M 

12:44 

12 

112  fircH  at  .S 

14:24 

6 

Si  acquirer  ii 

12:  .28 

14 

S3  fires  nl  il 

14:31 

12 

SI  iii'quires  II 

14:44 

7 

111,  112  iirgin  firing 

12:01 

16 

(!2  tu  quirt's  11 

14:46 

8 

11 1,  112  fire  ut  S 

12:06 

TABLE  B7 


Rneontfruclian  of  Evonit  in  Run  2-3 

($$-11/UH-t.  fluid  lorgata) 


Symbol 

Event 

Elapsed 

time, 

min:sec 

Symbol 

Event 

Elapsed 

time, 

min:sec 

1 

Cl  acquiree  II 

19:S9 

14 

C2  fires  at  II 

34:42 

2" 

S3  acquires  II 

20:00 

LS 

Cl  fires  at  II 

34:43 

3 

S3  acquires  II 

23:. S2 

16 

S2  fires  at  il 

,34:43 

4 

Cl  acquires  II 

24:32 

17 

SI  acquires  II 

34:48 

S 

Cl  acquires  II 

28:26 

IB 

SI  fires  ut  II 

3li!)2 

6 

S2  acquires  II 

2h:  111 

7 

C2  acquires  II 

28:. SH 

19 

II  begins  firing  puss 

34:  .3.3 

8 

Si  acquires  Ii 

29:14 

20 

H  fires  at  C 

3,34)0 

9 

()1  acquirer  II 

2<>:  16 

21 

C2  acquires  II 

,35:08 

10 

Cl  fires  at  II 

29:38 

2**’ 

SI  acquires  II 

3,3:09 

11 

S2  acquiron  11 

34:31 

23 

(i2  firc»  ut  11 

,t,3;10 

12 

C2  acquires  II 

34:34 

24 

SI  fires  at  II 

3.3:14 

13 

(il  acquirer  II 

34:.39 

TABLE  B8 

Roconstruction  of  Events  in  Run  2-4 


($S<11/UH-1,  fluid  torgvtt) 


Symbol 

Event 

Elapsed 
time, 
min: sec 

Symbol 

Event 

Elapsed 

time, 

min:sec 

1 

52  acquires  H 

11:24 

B 

C)  fires  at  H 

12:37 

9 

C2  fires  at  H 

12:38 

2 

H  begins  firing  pass 

12:25 

10 

S3  acquires  H 

12:  ,39 

11 

S3  fires  at  11 

12:42 

3 

32  acquires  If 

12:26 

12 

C2  acquires  H 

13:,39 

4 

C2  acquires  II 

12:28 

13 

C2  fires  at  II 

13:41 

5 

S2  fires  H 

12:29 

14 

Cl  acquires  H 

1.3:43 

6 

If  fires  ut  C 

12:30 

1.3 

Cl  fires  at  H 

13:47 

7 

Cl  arqiiires  11 

12:. 33 

56 


TABLE  B9 

Reconstruction  of  Events  in  Run  3-1 

(ENTAC,  acfiv*  h«licopt«r,  stationory  forgsts) 


Symbol 

Event 

Elapsed 

time, 

min:sec 

Symbol 

Event 

Elapsed 

time, 

minisec 

1 

A  ]  (ii  quircH  II 

20:;m 

13 

acquires  H 

13:13 

2 

il  (liH^u)uni^  DKK 

2:!:r.r, 

16 

\1  acquires  M 

43:46 

17 

A2  flr<-s  Ml  il 

If):  .'."i 

3 

A  1  iuquiroK  II 

21:11 

IK 

II  fires  at  -V 

lf>:00 

4 

Al  filTH  ill  H 

21:41 

10 

All  acquires  H 

16:01 

f) 

A  1  acquircH  11 

26: 1  ."> 

20 

Al  acquires  II 

16:07 

6 

A2  acquirrH  11 

32: 14 

21 

A  I  fires  al  11 

46:07 

n 

A2  fires  al  11 

32:,->H 

22 

II  fires  al  A 

46:33 

8 

H  fires  al  A 

33:28 

23 

A  1  acquires  11 

47:20 

9 

A 1  acquires  II 

33:10 

21 

A  I  fires  at  11 

47:22 

10 

A 1  fires  at  II 

33:40 

23 

A  1  acquires  11 

17:47 

11 

Al  acquires  II 

43:00 

26 

Al  fires  at  II 

17:47 

12 

Al  fires  at  II 

43:01 

o- 

A3  Mi-quires  II,  OKK 

•18:33 

13 

A2  acquires  II 

43:0  1 

28 

A3  fires  ut  II,  DkK 

18:30 

14 

A2  fircH  nt  11 

13:08 

TABLE  BiO 


Reconstruction  of  Events  in  Run  3*2 

{ENTAC,  oe9«v«  h«heopt«r,  ktotionory  torg«f») 


Symbol 

Event 

Elapsed 

time, 

min:sec 

Symbol 

Event 

Elapsed 

time, 

min:sec 

1 

H2  acquires  II 

21:18 

22 

111  fires  Ml  il 

It:  1 2 

2 

112  inquires  II 

22:03 

23 

Ii3  acquires  B 

41:22 

3 

B2  acquires  11 

22:17 

24 

A3  acquires  11 

44:31 

4 

B2  fires  at  11 

22: 19 

23 

A2  acquires  B 

•11:31 

5 

A.T  acquires  II 

22'  23 

26 

B3  acquires  B 

17:41 

6 

H3  acquires  |1 

22:29 

27 

B2  acquires  B 

18:13 

7 

H2  acquires  fl 

23:58 

28 

B3  fires  at  M 

13:17 

8 

B3  acquires  II 

23:39 

29 

Hi  acquires  II 

48:18 

9 

B2  acquires  M 

24:22 

30 

B]  fires  ul  11 

48:37 

10 

B3  acquires  II 

21;  22 

31 

acquires  11 

18:43 

11 

B2  acquires  H 

23:26 

32 

B3  acquires  II 

,33:07 

12 

II  dismounts  DKK 

25:  .32 

33 

B3  acquires  II 

.33:16 

34 

B2  acquires  B 

53:16 

13 

B2  acquires  B 

27:04 

3.3 

Al  acquires  II 

53:18 

14 

B3  acquires  M 

27:19 

36 

B2  fires  ut  H 

,33:22 

15 

B2  fires  at  H 

27:30 

37 

B2  acquires  B 

54:20 

16 

A2  acquires  H 

■12:43 

38 

B2  fires  at  M 

54:32 

17 

B3  acquires  If 

42:16 

,39 

B3  acquires  II 

54:51 

18 

B2  acquires  H 

42:18 

40 

B3  acquires  B 

.58:30 

19 

A2  acquires  H 

42:51 

20 

B2  acquires  B 

44:07 

41 

B  picks  up  DKK 

58:50 

21 

Bl  acquires  H 

44:08 

TABLE  Bll 

Reconstruction  of  Events  in  Run  3-3 


(ENTACf  oetivft  holieopt«r,  »totionar^  targets) 


Symbol 

Event 

Elapsed 

time, 

min:sec 

Symbol 

Event 

Elapsed 
time, 
min: sec 

1 

H3  acquires  II 

8;  .34 

21 

A2  fires  at  II 

43:07 

2 

A2  acquires  II 

8:, 37 

22 

A 1  acquires  li 

■4.3:21 

3 

1)2  acquires  II 

10:2.3 

23 

Ml  acquires  H 

4,3:25 

4 

II  dismounts  UKti 

1 2:05 

24 

MI  fires  at  II 

43:32 

2,5 

M2  acf|uires  II 

43:33 

5 

lil  acquires  II 

17:49 

26 

M2  fires  at  II 

43:33 

6 

B3  acquires  II 

17:  ,50 

or 

.5.3  ill  quires  II 

.43:37 

7 

A2  acquires  II 

I7:.5(. 

28 

A!]  fires  ul  H 

43:43 

8 

M3  acquires  11 

18:28 

29 

.•\2  acquires  II 

43:, 56 

9 

Mi  acquirer;  11 

21:39 

.30 

A2  fires  at  H 

43:. 59 

10 

A2  acquires  II 

21:43 

31 

II  pic  ks  up  DKK 

49:3.5 

11 

A2  fires  at  11 

21:47 

12 

B2  acquires  H 

22:21 

32 

M3  acquires  II 

51:33 

13 

A2  acquires  II 

,36:. 56 

33 

Ml  acquires  H 

51:34 

14 

Al  acquires  11 

37:3,5 

34 

•\2  acquires  f| 

51:38 

15 

DKK  fires  at  A 

42:21 

35 

Ml  fires  Hi  II 

51:39 

16 

Ml  acquires  DKK 

12:38 

.36 

.5  1  fires  at  il 

51:42 

17 

m  fires  at  DKK 

42:43 

37 

,A2  fires  al  11 

51:46 

18 

A3  acquires  DKK 

42:4.3 

38 

Ml  acquires  II 

51:49 

19 

II  fires  ut  A 

42:  .5:5 

.39 

HI  fires  al  II 

51:49 

20 

A2  acquires  II,  DKK 

43:0.3 

40 

A2  acquires  M 

51:.59 

TABLE  B12 


Reconstruction  of  Events  in  Run  3-4 

(ENTACr  octiv*  ttotionory  torg«ti) 


Symbol 

Event 

Elopsed 

fima, 

min:  sec  I 

Symbol 

Event 

Elopsed 

time, 

min.’sec 

1 

M3  acquires  11 

7:1.5 

It 

A2  fires  al  11 

26:16 

2 

Rl  acquires  II 

9:16 

15 

li  fires  at  A 

26:28 

3 

Rl  fires  at  II 

9:  .50 

16 

Al  acquires  H 

26:50 

4 

B3  fires  at  M 

10:01 

17 

A I  fires  at  H 

26:53 

5 

il  dismounts  DKE 

:.5:35 

18 

A2  acquires  H 

26:54 

19 

A2  fires  ul  H 

26:54 

6 

acquires  II 

19:09 

20 

Bl  acquires  H 

26:57 

7 

Bl  acquires  II 

19:10 

21 

132  acquires  H 

27:30 

8 

Bi  fires  at  M 

19:14 

22 

HI  acquires  H 

27:31 

9 

A3  acquires  UKK 

23:.50 

23 

B3  acquires  H 

27:31 

10 

A3  fires  at  DKK 

24:00 

24 

H2  fires  at  H 

27:34 

11 

Al  acquires  II 

26:05 

25 

Bl  fires  at  H 

27:34 

12 

Al  fires  al  11 

2o:0/ 

26 

H3  fires  al  11 

27:. 38 

13 

A2  acquires  If 

26:12 

58 


TABLE  B13 

Reconstruction  of  Events  in  Run  4>1 

(£NTAC,  ocfiv*  h*licopt«r,  fluid  torg*t») 


Symbol 

Evenf 

■■  ■  ■  '  '  ~  ■  1 
Elapsed 
time, 
min:sec 

Symbol 

Evsnt 

Elapsed 

time, 

mln:sec 

1 

H  (iismaunts  l)KK 

10:03 

9 

SI  (icquirra  11 

52:01 

V 

S!^  fires  ul  H 

52:08 

2 

DKK  fires  ut  C 

r.():10 

11 

S2  fires  at  H 

52:09 

3 

('.t  acquires  nKF. 

30:12 

12 

fires  at  H 

52:10 

4 

C 1  acquires  II 

3I:.V, 

13 

SI  firew  at  H 

52:10 

5 

(j2  acquires  (I 

51:3? 

14 

S2  acquires  H 

52:23 

6 

.S2  acquires  1! 

51:58 

15 

S2  fires  at  H 

52:32 

7 

S:)  acquires  H 

51:58 

8 

il  fires  at  C 

52:0(1 

16 

1  -  -  -  - 

M  picks  up  IJKH 

56;  57 

TA6'-E  BU 

Reconstruction  of  Events  in  Run  4-2 


(ENTAC«  oetiv*  K«licopt*r,  fluid  torg*ts) 


Symbol 

Event 

Elopsed 

time« 

min;sec 

Symbol 

Event 

E lopsed 
time, 

mm.  sec 

1 

C2  acquires  11 

16:36  i 

16 

S  \  .M  (jiiirrs  H 

ij:  U 

2 

S3  acquires  II 

20:03 

17 

N  t  firci  .It  II 

32:  12 

3 

S3  fires  at  II 

20:24 

18 

S  \  .n  (piij i‘s  H 

33:31 

4 

S2  acquires  1) 

21:33 

19 

firi‘N  lit  11 

33:  U 

5 

S3  acquires  li 

22:30 

20 

f !  1  ii(  f|itircs  1! 

33:52 

6 

S2  acquires  il 

22:31 

21 

(i  1  firt-s  at  II 

31:03 

7 

SI  acquires  II 

22:  «) 

22 

liK  1-  lirt's  ut  t . 

71:41 

8 

II  dismounts  DKK 

24:49 

23 

(.  1  acquires  OKI- 

71:59 

24 

C J  fires  at  DK 

75:07 

9 

S3  acquires  H 

25:49 

25 

C2  acquires  DKH 

75:17 

10 

S3  fires  at  II 

25:52 

26 

C2  fires  at  DkK- 

75:20 

11 

Cl  acquires  II 

26:06 

27 

II  fires  at  C 

75:29 

12 

Cl  fires  dt  H 

26:40 

28 

Cl  acquires  II 

75:35 

13 

C2  acquires  H 

26:59 

29 

Cl  fires  at  H 

75:39 

14 

Si  acquires  II 

30:51 

IS 

Si  fires  at  11 

30:59 

30 

li  picks  up  UKI^ 

85:14 

TABLE  BIS 

RecontitvcKon  of  Ev*nt(  in  Run  4-3 

(EN7AC<  octiv*  h«li€ppt*r.  Huid  torgptt) 


S/mbol 

Event 

Elapftad 

tim*. 

mtn;$«c 

Symbol 

Event 

Eiapftgd 

min:spc 

1 

S2  (K  (fiiirrM  II 

2 1:  i  1 

0 

l)KI‘.  firi's  lit 

f)l;07 

2 

SJ  a(i|iiirfH  II 

2l;r)0 

10 

II  fircH  III  (! 

fil;5.-, 

.1 

S2  firi-n  Nl  li 

2S:0I 

U 

(!  1  iirquirrN  DKK 

fiRrCMl 

( 

S2  tirquircN  II 

•ir>M 

12 

('2  Hi  quirnH  II 

r.5;02 

R 

S2  liri'N  Ht  II 

2r.::u 

l:l 

S2  iK'quircN  li 

(ifl.ilf) 

6 

1!  ilinmounlH  DkK. 

11:  i  r, 

n 

('. )  iirquirOM  M 

l>8:  11 

15 

01  iirquirtYH  II 

71:011 

7 

S')  acquirfN  M 

17:10 

8 

St  acqtiireN  H 

hl;l'< 

l(> 

II  piikiH  ii|>  OkO 

7 1:55 

TABLE  B16 


Reconstruction  o(  Events  in  Run  4-4 

(ENTAC,  activ*  hpltcopfpr.  fluid  torgptt) 


Symbol 

Event 

Eloptad 

time, 

min:iec 

Symbol 

Event 

Elapsed 

time, 

min:sec 

1 

H  (llemouniK  DKI' 

11:  W 

(> 

C2  fires  lit  11 

:il;10 

4 

II  (ires  at  C 

.34:11 

2 

DKL  iir«M  at  (■ 

;U:0I 

a 

SI  acquires  II 

:U:4:l 

3 

01  acquiren  nkt. 

.14:01 

»> 

SI  fire.s  III  II 

.14:15 

4 

Cl  firen  at  DKK 

;it:l)H 

5 

C2  acquiren  II 

I4:0H 

I  It) 

II  pirliS  up  DKI'! 

H);2I 

TABLE  B17 


Reconstruction  of  Events  in  Run  5-1 

(ENTAC,  paftsivp  h«l 'copfer,  •fottonory  tsrgptt) 


Symbol 

Event 

Elapsed 
time, 
min: sec 

Symbol 

Event 

Elopsed 

time, 

mln:sec 

1 

A1  iicquireM  || 

10:. It) 

r» 

M  firi-s  at  DKK 

.1.1;  51 

2 

II  di»mountH  DKK 

12:  .111 

(t 

A  1  aiqiiiroH  11 

44:21 

3 

Al  acquircH  DK*' 

.•4.1;  1.") 

: 

11  pii'ka  up  DKK 

^1:54 

4 

DKK  firpH  at  A 

:i.l;  10 

60 


TABLE  B18 

Reconstruction  of  Events  in  Run  5*2 

(ENTACi  passive  hehcopler,  etattonory  targets) 


Symbol 

Event 

Eiopsed 

timo, 

min:sec 

Symbol 

Event 

Elopied 

time, 

mlniiec 

1 

III  (|iiiri's  H 

1  l;:it 

1  1 

l)T  riri'N  III  II 

|y:()T 

2 

1)2  .11  i)iiirrs  II 

i:;2(. 

12 

A 1  Hi  II 

I9:T1 

:i 

Mil  iu  (jiiirt's  li 

1 :;.)() 

IT 

II  iIIniiiiiuiiIh  OKI''. 

20:10 

t 

firt'M  (it  II 

i:::tl 

r> 

A  1  || 

IM:  III 

1  1 

A’^  ficfjuirc't.  II 

TO;, TO 

() 

Ali  <u  «|iiin*s  II 

llt::io 

1.'. 

Ait  firi's  ill  II 

.Ty;.")6 

\.\  .uijuiifH  II 

ltl;.TI 

If) 

l)kl\  firt’s  fit  A 

17;  to 

liA  tu  (jiiiK'N  II 

III:  II 

IT 

AT  iii  quii'i'M  DKK 

IH;I,T 

') 

Ml'  .u  ‘jiiiri's  II 

111;  I'l 

18 

Ait  firt’s  tit  DKK 

18:17 

10 

IIJ  firrs  .It  II 

lll'i:l 

TABLE  B19 

Reconstruction  of  Events  in  Run  5-3 

(ENTAC,  possi ve  hoi icopter,  stoftonory  targets) 


Symbol 

Event 

Elapsed 
time, 
min:  sec 

Symbol 

Event 

Elopiied 

time, 

min:sec 

1 

li  iliHiiiiiunls  DKK 

10:27 

T 

H  pifiks  lip  DKK 

92:00 

2 

li  t  ticquiroM  II 

I.T:26 

TABLE  B20 

Reconstruction  of  Events  in  Run  5-4 

(ENTAC,  passivo  helicopter,  stotionory  targets) 


Symbol 

Event 

Elapsed 

tirne, 

min:sec 

Symbol 

Event 

Elapsed 

time, 

min:sec 

1 

A1  aiquiroH  11 

9:22 

17 

A2  acquires  li 

10:.17 

2 

Ml  acquires  11 

9:23 

18 

A2  fires  ut  II 

10;.5I 

3 

Al  fires  at  l( 

9:26 

19 

Ml  acquires  II 

10:, 54 

4 

M2  acquires  11 

9:27 

20 

142  acquires  II 

10:, 56 

5 

111  fires  111  II 

9:27 

21 

Ml  fires  at  H 

11:00 

6 

M2  fires  at  H 

9:35 

22 

M2  fires  at  II 

11:04 

7 

Mi)  acquires  H 

9;  .38 

23 

M3  acquires  II 

11:07 

8 

A2  acquires  11 

9:  .10 

24 

A2  acquires  II 

11:11 

9 

A3  acquires  II 

9:4.5 

25 

A2  fires  at  M 

11:14 

10 

H2  acquires  11 

9:,54 

26 

H  dismounts  DKEi 

14:09 

11 

112  fircN  at  II 

9:, 56 

12 

141  acquires  il 

10:10 

27 

DKF;  fires  at  A 

29:11 

13 

111  fires  lit  II 

10:16 

28 

Al  acquires  M 

35:14 

14 

143  acquires  II 

lOi.Tl 

29 

Al  fires  at  M 

3.5:21 

l.T 

Al  acquires  II 

10:44 

16 

Al  fires  at  II 

10:47 

.30 

11  piclis  up  DKK 

35:41 

TABLE  B21 

Rteonstruciion  of  Evonts  in  Run  6-1 

(ENTACi  poiftiv*  K«licept*r,  Ituid  forgvtt) 


Symbol 

Event 

Elopaad 

time, 

minitec 

Symbol 

Event 

Elopisd 

time, 

min:isc 

1 

C2  acquiree  II 

6:20 

4 

II  picks  up  OKFi 

23:20 

2 

Cl  acquiree  II 

6:22 

3 

II  dieniounta  DKK 

1  l:(0 

I 

I 


TABLE  B22 

Roconstruction  of  Evonts  in  Run  6-2 

(6NTAC,  pottiv*  h*iicopt»r,  fluid  fero«tt) 


Symbol 

Event 

Elapsed 

time, 

min:tac 

Symbol 

Event 

Elopied 

time, 

min:sec 

1 

II  dinmounis  OKE 

16:18 

6 

C2  (ires  at  DKE 

47:21 

( 

li  picks  up  DKE 

57:12 

2 

DKE  (ires  at  C 

47:11 

3 

S2  acquires  DKE 

47:11 

8 

C 1  acquireo  H 

67:17 

4 

Cl  acquires  DKE 

47:11 

9 

Cl  (ires  at  11 

67:18 

5 

C2  acquires  OKE 

47:13 

TABLE  B23 

Reconstruction  of  Events  in  Run  6-3 

(ENTAC,  postive  h«lieopt«r,  fluid  torgpts) 


Elapsed 

Elopsed 

fime, 

time. 

Symbol 

Event 

mjn:sec 

Symbol 

Event 

min:sec 

1 

H  dismounts  DKE 

12:33 

mn 

C2  acquires  II 

15:04 

2 

Cl  acquires  H 

14:26 

Hfl 

II  picks  up  DKE 

24:10 

62 


TABLE  B24 

Reeonilruction  of  Evontt  in  Run  6-4 

(ENTAC,  potftiv*  /luid  tQrgttt) 


Syniijol 

Evtnl 

Elopiod 

tim*, 

minitoc 

Symbol 

Evtnt 

Ela?i»d 
llmo, 
min:  isc 

1 

(11  iicquiri’n  11 

H;I5 

18 

(II  fires  at  II 

20:05 

2 

(II  rirvH  «t  11 

8:24 

19 

S2  acquires  II 

20:12 

3 

SI  iicquirPN  II 

9:50 

20 

S2  fires  al  II 

20:44 

\ 

S3  arquirt'H  II 

10:21) 

21 

C2  acquirns  H 

24:30 

S 

(12  ni  quirufi  II 

10:20 

22 

(12  fires  at  II 

24:36 

6 

(12  firps  Ht  II 

10:20 

23 

(11  acquires  II 

26:12 

•» 

( 

S3  fircA  at  11 

10:42 

24 

(1 1  fires  al  H 

27.36 

8 

SI  acquires  11 

12:46 

25 

(12  acquires  H 

28:46 

9 

il  (iiMmountH  DKhl 

14:23 

26 

(12  fires  ut  !l 

28;  .18 

27 

S]  acquires  II 

29:00 

10 

S]  acquires  II 

15:08 

28 

S3  acquires  11 

29:18 

11 

si  fires  III  II 

15:18 

29 

S3  fires  it  H 

29:20 

12 

Si  acquires  li 

16:12 

30 

Si  fires  tit  II 

29:36 

13 

SI  fires  Hi  11 

16:32 

31 

DKH  fires  at  C 

33:48 

14 

Si  acquires  11 

18:50 

32 

Cl  acquires  DkK 

34:00 

15 

C2  acquires  II 

19:30 

33 

(12  acquires  DKFI 

34:02 

Ifi 

('2  fires  ut  11 

19:32 

34 

Cl  fires  ut  DKK 

34:07 

17 

Cl  acquires  11 

19:58 

35 

(12  fires  at  DKK 

34:08 

TABLE  B25 

Roeonstruction  of  Evtnfs  in  Run  7>1 


(R«coilU«t  octtv«  K«licopf«r«  ttotionory  forg*t») 


Symbol 

Event 

Eiopsed 
tima,  1 

min; sec 

Symbol 

Event 

Elapsed 

time, 

min:sec 

1 

Bl  acquires  11 

6:32 

20 

Bl  fires  al  fl 

28:52 

2 

B2  acquires  11 

7:21 

21 

H2  fires  at  H 

28:54 

3 

H2  fires  at  11 

7:25 

22 

B3  fires  at  H 

28:57 

4 

SI  acquires  li 

9:09 

23 

If  fires  at  A 

29:08 

5 

B3  acquires  H 

9:10 

24 

DKK  fires  at  A 

35:09 

6 

B2  acquires  11 

9:13 

25 

Al  acquires  DKK 

3.5:10 

7 

Bl  fires  at  H 

9:15 

?6 

A2  acquires  DKK 

35:17 

8 

B2  fires  at  H 

9:19 

27 

Al  acquires  II 

35:44 

9 

63  fires  at  H 

9:30 

28 

Al  fires  at  H 

35:46 

10 

H  dismounts  DKF 

10:36 

29 

A2  acquires  II 

35:56 

30 

B3  acquires  H 

35:58 

11 

Al  acquires  H 

28:18 

31 

Bl  acquires  H 

35:59 

12 

Al  fires  at  11 

28:22 

32 

B2  acquires  H 

,36:01 

13 

A2  acquires  H 

28:33 

33 

Bl  fires  at  H 

36:02 

14 

A3  acquires  H 

28:43 

34 

A3  acquires  H 

36:02 

15 

B3  acquires  fl 

28:45 

35 

B3  fires  at  11 

36:04 

16 

A2  fires  at  H 

28:47 

36 

A3  acquires  DKK 

37:03 

17 

A3  fires  at  fl 

28:47 

37 

A3  fires  at  DKK 

37:09 

18 

Bl  acquires  H 

28:49 

19 

B2  acquires  H 

28:51 

38 

H  picks  up  DKK 

54:01 

✓  TABLE  826 

Rtconttruction  of  Evonts  in  Run  7-2 

(R*eoitUlt  active  h*hcop»*r.  ttattonary  torgati) 

Elapsed 
time, 

Symbol  Event  mlnisec 

1  1)2  ‘icquirffH  il  17:17  LT  1)2  firte  at  II 

2  I).")  aiquirra  II  17:18  II  HI  acquires  li 

3  1)1  acquirea  II  20:11  IS  A3  acquires  II 

4  1)1  fires  at  II  20:18  lf>  A3  fires  at  II 

5  A2  acquires  il  20:35  17  II  fires  at  A 

6  II  dismounts  DKK  20:38  18  A2  acquires  H 

10  A1  acquires  II 

7  A 1  acquires  DKF  12:10  20  A2  fires  at  li 

8  A2  acquires  DKf:  12:12  21  A 1  fires  at  H 

9  UKK  fires  at  A  12:53  22  1)3  fires  at  H 

10  A2  fires  at  DKF:  13:12 

11  113  acquires  II  13:28  23  il  picks  itp  DKE  ^ 

12  1)2  acquirea  II  13:29 


TABLE  B27 

Roconstruclien  of  Evonis  In  Run  7*3 

(Rseoillsts  rills,  active  helicaptsr,  statiorrary  targets) 

'*  Elapsed 

time. 

Symbol  Event  min:  sec 


A2  acquires  fl 

6:48 

7 

A2  acquires  H 

12:20 

H  dismounts  DKF3 

7:26 

8 

9 

A2  fires  at  H 

B3  acquires  II 

12:24 

12:27 

A3  acquires 

7:26 

10 

B1  acquires  II 

12:28 

A3  fires  at  H,  OKE 

8:02 

11 

B2  acquires  11 

12:31 

A1  acquires  H 

11:58 

12 

A2  acquires  DKE 

13:40 

A3  acquires  H 

12:10 

13 

A2  fires  at  DKE 

13:51 

43:30 

43:31 

43:35 

13:37 

43:38 

43:38 

43:39 

43.10 

43:11 

43:18 

45:12 


TABLE  B28 

Reconstruction  of  Events  in  Run  7<4 

oetiv0  h«lleopt*r,  ttQhonary  torg^ti) 


A3  iK  quirt'N  il 
A3  urquiroH  H 
11  diHmountH  OKt'i 

!)3  ucquirrH  II 
H3  ucquiieH  li 
Ml  LK'qniroN  11 
m  rin-H  m  M 
[)J  firt'M  at  fl 
in  ucquiroH  H 
Bt  acquirtH  II 


Elapsed 

time^ 

minisec 


Ml  at  fjiiirf'N  il 
MI  iicqiiirt's  II 
A3  in  f|uir«*s  M 
II  firos  at  A 
A3  firi'N  at  II 
\2  ai(|inr('M  II 
A I  a(‘(]ulri's  II 
A  t  Fires  at  II 
A2  fires  at  11 
M)  aetjuires  11 
II  pit  ks  up  DKK 


Elapsed 

time, 

min;sec 


TABLE  B29 

Reconstruction  of  Events  in  Run  8-\' 

{Recofllett  rifle,  active  helicopter,  fluid  torgetti) 


Elapsed 

time, 

min:sec 


Symbol 


Elapsed 

time, 

min:sec 


1 

II  dismounts  DKfi 

.3 

6 

Cl  acquires  DKK 

SI  fires  111  DKK 

67:43 

67:43 

2 

DKti  fires  at  S 

67:10 

7 

S2  fires  III  DKK 

67:  IS 

3 

SI  acquires  nKI'i 

67:41 

H 

Cl  fires  ill  DKK 

67:. 3 1 

4 

S2  acquires  DKK 

67:41 

9 

II  fircM  at  (i 

69:55 

TABLE  B30 

Reconstruction  of  Events  in  Run  8-2 

(Recoilleee  rifle,  octive  helicopter,  fluid  torgeti) 


Event 


il  dismounts  DKE 

SI  acquires  H 
SI  fires  at  11 
H  fires  at  C 
Cl  acquires  H 
Cl  fires  at  II 


Elapsed 

time, 

min:sec 


C2  acquires  II 
(i2  fires  at  H 
S3  acquires  II 
S3  acquires  H 
S3  fires  at  II 

II  picks  up  UKK 


Elapsed 

time, 

min;sec 


Symbol 


TABLE  B31 

Rtconstruction  of  EvtnU  in  Run  8-3 

(Racaillaut  ocllv*  h*ll«opt*r,  lluld  ta'g*lii) 


Eloptod 
tint*, 
min: toe 


M  dismounts  DKE 

Cl  acquires  II 
S2  acquires  II 
DKC  fires  at  C 
S2  acquires  DKC 
Cl  acquires  DKE 
C2  acquires  DKE 
SI  acquires  II 
C2  fires  at  DKE 
Cl  fires  at  DKE 


51  fires  lit  II 
11  fires  nt  C2 
C!  acquires  II 
Cl  fires  lit  II 
C2  acquires  II 
S3  acquires  II 
C2  fires  at  II 

52  acquires  II 

SI  acquires  DKE 
SI  acquires  DKE 
SI  fires  at  DKE 


TABLE  B32 

Rtconstruction  of  Events  in  Run  8-4 

(R«eoill#»t  r»fl»g  octiv«  h«licop(#ra  fluid  torg^ts) 


Eiopsed 

time, 

mjn:$ec 


1 

H  dismounts  DKE 

9:09 

9 

Cl  ocquiros  H  37 

50 

10 

H  fires  at  C  37 

54 

2 

DKE  fires  at  C 

36:51 

11 

S2  acquires  DKE  40 

18 

3 

C2  acquires  DKE 

36:52 

12 

S2  fires  at  DKE  40 

18 

4 

Cl  acquires  DKE 

36:53 

13 

H  picks  up  DKE  31 

38  ; 

5 

C2  fires  at  DKE 

36:57 

; 

6 

Cl  fires  at  DKE 

37:02 

14 

Cl  acquires  H  52 

39 

7 

SI  acquires  H 

37:26 

15 

Cl  fires  at  H  52 

48 

8 

Si  fires  at  H 

37:49 

TABLE  B33 

Rtconitruction  ol  Ev«nt>  in  Run  9-1 


(RvcollUit  patliv*  htlleopfpfi  iiatlonory  torgtti) 


Symbol 

Evont 

Eloptod 
timo. 
min:  tile 

Symbol 

Event 

Elopisd 

time, 

mln:ite 

1 

111  ucquiro*  II 

1 

5:3(1 

14 

A1  fires  III  II 

15:18 

2 

A2  acquire!  11 

5:4(1 

15 

A3  acquires  II 

15:53 

3 

A3  acquircN  II 

5:4« 

16 

A1  acquires  II 

15:54 

4 

111  arquirna  II 

6:00 

17 

A1  fires  ut  If 

15:57 

S 

113  acquires  II 

6:03 

IH 

113  ncquiriiH  II 

16:14 

6 

HI  fires  at  If 

6:04 

19 

II  ilisninunts  DKK 

17:15 

7 

A3  acquires  II 

i.t-.46 

B 

A2  acquires  II 

13:51 

20 

113  acquires  If 

18:10 

9 

A3  fires  at  II 

13:51 

21 

DKF.  fires  at  A 

23:23 

10 

A1  acquires  II 

13:54 

22 

A2  acquires  DKK 

23:29 

11 

A1  fires  at  11 

14:00 

12 

A1  acquires  H 

14:13 

23 

II  picks  up  DKF. 

24:, 55 

13 

A1  acquires  II 

15:50 

TABLE  B34 

Rtconttruction  of  Evontt  in  Run  9-2 


(R«colH«»i  patpiv*  h«l»copt*f,  ptotionory  tnrgp*!) 


Symbol 

Event 

Elapsed 

time, 

min:tec 

Symbol 

Event 

Elopsed 

time, 

min:aec 

1 

A2  acquires  H 

1:51 

7 

A3  acquires  DKE 

29:49 

2 

A2  acquires  H 

5:23 

8 

A3  acquires  DKE 

29:59 

3 

A1  acquires  II 

5:25 

9 

A2  acquires  DKE 

32:07 

4 

01  acquires  H 

5:43 

10 

A2  fires  at  DKE 

32:09 

5 

H  dismounts  DKF. 

7:32 

11 

B1  acquires  II 

37:35 

6 

DKE  fires  at  A 

29:42 

12 

1 

11  picks  up  DKE 

40:13 

TABLE  B35 

Roeonstruction  of  Events  in  Run  9-3 

(Rceoilipps  poppivp  helicoptvr,  Blotionary  torg^p) 


Symbol 

Event 

Elapsed 

time, 

min:sec 

Symbol 

Evont 

Elap:isd 

time, 

min:asc 

1 

A3  acquires  H 

8:08 

8 

A2  acquires  H 

10:58 

2 

03  acquires  H 

8:51 

9 

H  dismounts  DKE 

11:15 

3 

A3  acquires  H 

8:54 

4 

01  acquires  K 

10:21 

10 

A3  acquires  H 

38:54 

5 

02  acquires  H 

10:24 

11 

A3  acquires  DKE 

6 

01  fires  at  H 

10:24 

12 

A3  fires  at  DKE 

39:03 

7 

03  acquires  H 

10:26 

6 


TABLE  B36 

Rtcenitruction  of  Evontt  in  Run  9-4 

(R«ceilU>8  poativs  h*Ueopf«r,  ttationory  toro«fa) 


Symbol 

Evont 

Eloptad 

time, 

mln:t*c 

Symbol 

Event 

Eloptad 

time, 

mln:iac 

1 

A2  acquire*  ii 

5:03 

6 

111  acquire*  DKE 

2 

A2  acquire*  H 

5:29 

7 

B2  acquire*  DKE 

23:52 

3 

II  diamount*  OKE 

9:02 

8 

A1  acquire*  DKE 

23:52 

9 

A2  acquire*  DKE 

23:52 

4 

A2  ttcqutrcw  11 

19:11 

10 

A3  acquire*  DKE 

23:52 

5 

OKE  fire*  at  A 

23:50 

11 

A3  fire*  at  DKE 

23:54 

TABLE  B37 

Roconatniction  of  Evonta  in  Run  10-1 


(R«cpHI««a  rifU«  pptaivp  hplieo^fpr.  fluid  torgptt) 


Symbol 

Event 

Eloptpd 
rim», 
min:  sac 

Symbol 

Event 

Eloptad 

tim* 

min:sac 

1 

H  di  amount*  OKE 

8:38 

7 

OKE  fire*  at  S 

56:17 

8 

SI  acquires  DKE 

56:22 

2 

OKE  fire*  at  C 

50:09 

9 

Si  fires  at  DKE 

56:24 

3 

Cl  acquire*  OKE 

50:18 

10 

H  picks  up  DKE 

62:53 

4 

C2  acquire*  OKE 

50:24 

5 

C2  fires  at  DKE 

50:33 

11 

S2  acquire*  H 

63:00 

6 

Cl  fires  at  DKE 

50:36 

TABLE  B38 

Roconatruction  of  Evunts  in  Run  10-2 

(RpcolitpM  rilU,  poasivp  hplieoptpr,  fluid  torgafs) 


Symbol 

Event 

Eloptad 

timo, 

inin:tac 

Symbol 

Event 

Elapsed 
time 
min: see 

1 

K  dismounts  DKE 

12:32 

4 

OKE  fires  at  C 

36:46 

5 

Cl  acquires  DKE 

36:46 

2 

SI  acquires  DKE 

35:50 

6 

S2  acquires  DKE 

36:46 

3 

SI  fire*  at  DKE 

36:40 

7 

S2  fires  at  DKE 

36:49 

TABLE  B39 

Reconstruction  of  Events  in  Run  10-3 

(Rttcoillatt  rifle,  passive  haiicoptar,  fluid  targets) 


Symbol 

Event 

Elopsed  1 
time, 
minrsec 

Symbol 

Event 

Elapsed 

time, 

minisec 

1 

i(  (tiHpiounlH  DKM 

10:():i 

r» 

(!  1  fireH  at  DkK 

39:S5 

6 

(12  fin  H  lit  DKI‘! 

40:28 

■> 

DKK  firt'.s  tu 

.W;«) 

,1 

V.2  ih  quit'f's  1)K K 

;l‘»:  U 

7 

II  picks  up  Dkl'i 

40:83 

\ 

(!)  (i('(|uiroH  i)kK 

:W:4r> 

TABLE  B40 

Reconstruction  of  Events  in  Run  10-4 


(Reeotlless  rifie<  possive  helicopter,  fluid  torgets) 


Symbol 

Event 

Elapsed 

time, 

minisec 

■  Symbol 

Event 

Elapsed 
time 
min: sec 

1 

(.2  iK-quirt's  II 

r>:r,2 

8 

S2  acquire s>  11 

16:24 

2 

11  dismount.^  OkF] 

6:42 

9 

S2  fires  ul  II 

16:48 

10 

S2  acquires  II 

17:58 

3 

DkK  fircH  at  C 

10:15 

11 

S2  fires  at  II 

17:58 

4 

Cl  acquires  DKK 

10:27 

12 

S2  acquires  11 

19:35 

5 

S3  acquires  11 

10:33 

13 

S2  fires  at  11 

19:41 

6 

S3  fires  at  11 

10:44 

7 

II  picks  up  DKK 

11:50 
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This  appendix  presents  a  detailed  analysis  of  killer-team  performance 
during  the  experimental  runs.  It  considers  such  factors  as  the  ability  of  killer 
teams  employing  the  various  tactics  studied  to  initiate  engagements  with  enemy 
elements,  to  bring  effective  fire  to  bear  on  enemy  target  complexes,  and  to 
terminate  engagements  before  becoming  a  casualty. 

To  a  large  extent  the  performance  of  killer  teams  depends  on  the  measure 
of  success  considered.  One  type  of  killer  team  may  appear  superior  to  other 
types  on  the  basis  of  one  measure  of  mission  success  but  inferior  on  the  basis 
of  another  measure.  The  analyses  presented  below,  therefore,  will  initially 
consider  relatively  simple  standards  which  are  generally  considered  essential 
for  mission  success  and  will  then  proceed  to  more  complex  measures. 

For  antiarmor  missions  of  the  type  studied  to  have  any  chance  of  being 
successful  the  killer  team  must:  (a)  acquire  at  least  one  enemy  tank  target, 

(b)  take  the  enemy  target  vehicle(s)  under  fire,  and  (c)  be  within  the  effective 
range  of  the  antiarmor  weapon  at  time(s)  of  fire.  Table  Cl  presents  a  quali¬ 
tative  analysis  of  the  number  of  killer-team  missions  on  which  these  three 
basic  requirements  were  met.  This  analysis,  based  on  data  from  App  A,  showed 
that  on  25  of  the  40  missions  the  killer  elements  were  able  to  engage  at  least 
one  enemy  target  within  the  effective  range  of  the  antiarmor  weapon.  On  a 
total  of  15  other  missions,  however,  no  potentially  effective  killer-team  firings 
were  recorded.  The  major  rea.son  for  the  lack  of  killer-team  success  on  each 
of  these  missions  is  presented  in  Table  C2. 

This  analysis  of  killer-team  performance  will  now  be  narrowed  to  a  con¬ 
sideration  of  those  runs  on  which  the  killer  team  had  some  chance  of  success. 
The  number  of  potentially  effective  killer-element  fii  ings  during  these  runs 
varied  greatly.  Data  indicating  the  number  of  enemy  targets  taken  under  fire 
and  the  number  of  missiles  or  rounds  fired  at  each  target  are  presented  in 
Table  C3.  In  this  table,  each  target  taken  under  fire  per  run  has  been  desig¬ 
nated  by  a  different  alphabetic  character  and  each  firing  has  been  associated 
with  a  firer  target  range. 

The  data  presented  in  Table  C3  are  shown  in  summary  form  in  Table  C4. 
From  Table  C4  it  can  be  seen  that: 

(a)  Teams  with  dismounted  recoilless- rifle  crews  fired  at  more  enemy 
targets  per  run  and  more  times  per  run  than  teams  with  the  other  two  types 
of  weapons  studied.  These  results  can  be  attributed  to  (a)  recoilless- rifle 
crews  generally  were  successful  in  coordinating  their  attacks— whenever  pos¬ 
sible  each  2 -man  crew  selected  a  different  enemy  target  and  attempted  to  fire 
at  the  same  time  their  dismounted  teammates  fired  and  (b)  the  repoilless-rifle 
teams  were  able  to  fire  more  rounds  per  target  engaged  than  SS-11  or  ENTAC 
gunners,  because  of  the  high  rate  of  fire  for  the  M67  90-mm  recoilless  rifle 
in  relation  to  the  rate  at  which  the  missiles  can  be  launched  and  guided  to 
their  targets. 
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TABLE  Cl 

Andlytis  of  Killor-Toom  Ptrformonct 

(BosmI  on  flrlngi  wlfhin  offoetivo  ronQO  ol  ontlormor  woopon) 


Exporimonfol 

run 

Activity  of  Itillar  •lamantt  with  ontiormor  weapon 

Acquired 

target 

Fired  at 
target 

Fired  within 
effective  range 

M 

\rn 

Ye* 

Yes 

1-2 

Vc« 

Yeo 

Yes 

1-3 

Yeo 

Yea 

Yes 

1-4 

No 

No 

No 

2-1 

Yen 

Yes 

Yes 

2-2 

No 

No 

No 

2-3 

Ye* 

Yes 

Yes 

2-4 

Yeo 

Yes 

Yes 

3-1 

No 

No 

No 

3-2 

No 

No 

No 

3-3 

Yeo 

Yes 

Yes 

3-4 

Yen 

No 

No 

4-1 

Yes 

Yes 

Y’es 

4-2 

Yeo 

Y'es 

Yes 

4-3 

Yes 

Yes 

Yes 

•  4.4 

Yeo 

Yes 

Yes 

5-1 

Yes 

Yes 

Yes 

5-2 

Yes 

Yes 

No 

5-3 

No 

No 

No 

5-4 

Yeo 

Yes 

Yes 

6-1 

Yes 

No 

No 

6-2 

Yes 

Yes 

Y  e» 

6-3 

Yes 

No 

No 

6-4 

Yes 

Yes 

Yes 

7-1 

Yeo 

Yes 

V  es 

7-2 

Yeo 

Yes 

Yes 

7-3 

No 

No 

No 

7.4 

No 

No 

No 

8-1 

No 

No 

No 

8-2 

No 

No 

No 

8-3 

Yes 

Yc« 

Yes 

8-4 

^  es 

Yes 

Yes 

9-1 

\  e» 

Yes 

Yes 

9-2 

Yes 

Yes 

Yes 

9-3 

No 

No 

No 

9-4 

Yes 

Yes 

No 

10-1 

Yes 

Yes 

Y  es 

10-2 

Ye* 

Yes 

Yes 

10-3 

Yes 

Yes 

Yes 

10-4 

Yes 

Yes 

y  es 

73 


CONFIDENTIAL 


(b)  Dismounted  killer  elements  fired  at  slightly  more  targets  and  more 
frequently  on  runs  in  which  they  did  not  receive  active  helicopter  support  than 
on  runs  in  which  support  was  provided.  Thus  helicopter  assistance  during  the 
attack  phase  of  the  killer-team  mission  did  not  enhance  the  ability  of  DKEs  to 
acquire  and  fire  at  enemy  target  vehicles. 

(c)  The  killer  elements  were  noticeably  more  effective  against  fluid  enemy 
vehicles  than  against  targets  in  stationary  complexes. 

TABLE  C4 


Summary  ComparisonK  of  KilUr-T»am  Firing  Data 


Typ«  of  killar 

Enemy  torgatK'  fired  at 

Tel 

lal  firing* 

alontonti 

Slafionnry 

Fluid 

1  Totol 

Stotionory 

Fluid 

1 

Total 

S.S.n/llH-1 

f) 

3 

H 

8 

3 

11 

ENTAC 

Active 

1 

6 

7 

1 

8 

9 

PMBNive 

4 

3 

7 

4 

3 

7 

TotuI  ENTAC 

S 

9 

14 

S 

11 

16 

Recoilleaa  rifle 

Active 

4 

4 

8 

8 

8 

16 

Panaive 

4 

7 

11 

8 

14 

22 

Total  rccuilieMH  rifle 

8 

II 

19 

15 

22 

38 

DICE 

Active  helicoptera 

5 

10 

IS 

9 

16 

2S 

Paaaive  helicoptera 

8 

10 

18 

12 

17 

29 

Totol  DKE 

13 

20 

33 

21 

33 

54 

Although  t.he  killer  elements  fired  at  a  total  of  41  vehicles  within  the  ef¬ 
fective  range  of  their  antiarmor  weapons,  not  all  the  targets  taken  under  fire 
would  have  been  destroyed.  Under  actual  combat  conditions,  many  of  the  firings 
would  have  resulted  in  misses  and  several  in  hits  but  not  in  kills.  Given  the 
data  shown  in  Table  C3  and  hlt-and-kill  information*'*'*’  the  expected  number 
of  target  vehicles  killed  during  each  run  can  be  calculated  by  applying  the 
methodology  illustrated  in  Table  C5.  An  analysis  of  this  kind,  based  on  the 
probability  of  incapacitating  either  the  firepower  or  mobility  system  of  the 
enemy  vehicle  (i.e.,  of  obtaining  either  an  F  or  an  M  kill),  indicated  that  20  of 
the  41  vehicles  fired  at  would  be  killed.  Of  these  20  kills,  4  were  scored  by 
SS-ll/UH-1  killer  teams,  3  by  ENT  AC  teams  with  active  helicopter  support, 

2  by  ENTAC  teams  with  passive  support,  5  by  recoilless- rifle  teams  with 
active  helicopters,  and  6  by  recoilless  rifles  with  passive  helicopters.  Of  the 
20  kills,  8  were  scored  against  stationary  targets  and  12  against  fluid  targets. 
Dismounted  killer  elements  obtained  8  expected  kills  with  helicopter  support, 
and  8  expected  kills  without  helicopter  support  during  the  attack  phase  of  the 
killer-team  mission. 

The  estimate  of  20  expected  kills  overstates  killer-team  performance 
because  it  does  not  take  into  account  firings  at  killer-team  elements  by  the 
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opposing  side  prior  to  the  41  killer-team  firings.  Ideally,  this  consideration 
should  have  been  Introduced  before  estimating  the  expected  number  of  ground- 
complex  vehicles  destroyed.  This  was  not  done,  however,  because  a  portion 
of  the  range  data  for  ground-element  firings  at  killer  elements  was  not  as 
complete  as  is  desirable  for  calculating  hit  probabilities  and  because  it  was 
not  possible  in  several  cases  to  determine  which  of  two  identical  killer  elements 
was  taken  under  fire. 

TABLE  C6 


Ground-Eltmtnt  Firingt  ogoinst  KilUr-Ttom  Eltmtntt 

(Prior  lo  klllor*loom  llro) 


Experimental 

run 

Againat  h«iicop»«rs  prior  to 
lirtt  SS-11  launch  or 
Icillor-olomont  ditmount 

Against  DKEs  prior  to  ENT AC 
or  rocoilloss-riflo  firing 

Firings 

Tim*  under 
firo.  soc 

1  Firings 

Tima  under 
fire,  sec 

1-1 

2 

S 

1-2 

8 

91 

— 

— 

1-3 

13 

61 

— 

— 

2-1 

1 

15 

— 

— 

2-3 

5 

90 

— 

— 

2-4 

1 

1 

— 

— 

3-3 

0 

0 

0 

0 

4-1 

0 

0 

0 

0 

4-2 

1 

13 

0 

0 

4-3 

2 

7 

0 

0 

4-4 

0 

0 

0 

0 

5-1 

0 

0 

0 

0 

5-4 

10 

75 

0 

0 

6-2 

0 

0 

,  0 

0 

6-4 

3 

15 

0 

0 

7-1 

4 

80 

0 

0 

7-2 

1 

12 

0 

0 

8-3 

0 

0 

0 

0 

8-4 

0 

0 

0 

0 

9-1 

5 

23 

0 

0 

9-2 

0 

0 

0 

0 

10-1 

0 

0 

0 

0 

10-2 

0 

0 

1 

6 

10-3 

0 

0 

0 

0 

10-4 

0 

0 

0 

0 

The  summary  data  provided  in  Table  C6  furnish  several  Interesting  in¬ 
sights  into  killer- element  status  prior  to  fire.  These  data  indicate  that: 

(a)  On  all  8  runs  involving  the  SS-ll/UH-1  weapons  system  the  lead 
helicopter  was  fired  at  before  missile  launch. 

(b)  Aircraft  transporting  heliborne  infantry,  however,  were  fired  on  only 
7  of  19  missions  prior  to  dismounting  the  killer  elements. 

(c)  On  18  of  the  19  runs  in  which  dismounted  elements  fired  within  the 
effective  range  of  their  antiarmor  weapons  the  killer  elements  were  not  taken 
under  fire  before  they  were  able  to  fire  at  enemy  targets. 
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TABLE  C7 


Ground-EUffltn>  Firings  ogoinsi  DKEs 

(Aft«r  llr«) 


1 

Exporimontal 

run 

Action  against  DKEs  after  ENTAC 
or  recoillesi-rifi#  firing 

Firings 

Time  under  fire,  see 

3-3 

1 

4 

4-1 

0 

0 

4-2 

2 

31 

1-3 

0 

0 

4-4 

1 

6 

5-1 

1 

2 

5-4 

0 

0 

6-2 

1 

6 

6-4 

2 

20 

7-1 

1 

7 

7-2 

1 

2 

a-3 

3 

29 

8-4 

3 

14 

9-1 

0 

0 

9-2 

I 

1 

10-1 

3 

21 

10-2 

1 

18 

10-3 

2 

23 

10-4 

0 

0 

TABLE  C8 

Comparison  of  Ground-Elomtnf  Firings  ogoinst  DKEs 
(Aft«r  kilUrot^om  fir#) 


Compori  son 

Times  DKEs 
fired  ot 

Time  DKEs  under 
fire,  sec 

Number  of  experi- 
mentol  runs 

Kleincntfi 

ENTAC 

8 

69 

9 

ncc<)illes8*n  fie 

15 

115 

10 

Support 

Active 

12 

93 

9 

rassive 

11 

91 

10 

Targets 

Siutionary 

5 

16 

7 

Fluid 

18 

168 

12 

Data  concerning  ground-complex  action  against  DKE  after  killer-team 
fire  are  presented  in  Table  C7.  As  in  the  case  of  ground-complex  firings 
against  helicopters,  it  was  very  difficult  to  reconstruct  the  details  of  ground- 
element  firings  against  DKE  personnel.  From  the  summary  data  provided  in 
Table  C8,  however,  it  can  be  seen  that: 

(a)  Almost  twice  as  much  return  fire  was  directed  at  recoilless-rlfle 
crews  as  at  ENTAC  teams. 
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licopter  suppressive  fire  provided  against  Cl  and  C2  only. 


(b)  After  firing  at  enemy  vehicles,  DKEs  were  subjected  to  approximately 
the  same  amount  of  fire  on  runs  with  and  wlthdUt  helicopter  support.  Supple¬ 
mentary  analyses,  presented  in  Table  C9,  revealed  that  of  the  93  sec  of  fire 
directed  at  DKEs  after  the  killer  elements  had  fired  at  ground  targets  on  runs 
with  active  helicopters,  82  sec  occurred  before  the  helicopters  could  provide 
any  suppressive  fire.  At  best,  therefore,  helicopter  suppressive  fire  would 
have  reduced  the  volume  of  ground-complex  fire  against  DKEs  by  a  total  of 
only  12  sec. 

(c)  The  amount  of  ground- complex  activity  against  withdrawing  killer- 
team  elements  was  considerably  greater  on  fluid  runs  than  on  killer-team 
missions  against  stationary  target  vehicles.  These  results  can  largely  be 
attributed  to  the  relatively  heavy  fire  against  recoilless- rifle  crews  withdraw¬ 
ing  from  ambush  positions  in  cultivated  fields  bordering  the  column's  route 

of  march. 
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Appandix  D 

ANALYSIS  OF  GROUND-COMPLEX  ACTION  AGAINST 
KILLER-TEAM  ELEMENTS 


Fiflur* 

Dl.  Interaction  between  Type  of  Killer  Team  and  Vehicle  Movement  86 


Tablet 


Dl-012.  Two-Factor  Analysis  of  Variance: 

Dl.  Times  Helicopter  Was  Sighted  during  Entry  Phase  of 

Killer-Team  Mission  88 

D2.  Times  Helicopter  Was  Fired  at  during  Entry  Phase 

of  Killer-Team  Mission  88 

D3.  Time  Helicopter  Was  in  View  during  Entry  Phase  of 

Killer -Team  Mission  89 

D4.  Time  Helicopter  Was  under  Fire  during  Entry  Phase 

of  Killer -Team  Mission  89 

DS.  Times  Helicopter  Was  Sighted  during  Attack  Phase  of 

Killer-Team  Mission  ...  S') 

D6.  Times  Helicopter  Was  Fired  at  during  Attack  Phase 

of  Killer-Team  Mission  90 

D7.  Time  Helicopter  Was  in  View  during  Attack  Phase  of 

Killer -Team  Mission  91 

D8.  Time  Helicopter  Was  under  Fire  during  Attack  Phase 

of  Killer-Team  Mission  91 

D9.  Times  Helicopter  Was  Sighted  during  Entry  and  Attack 

Phases  of  Killer-Team  Mission  92 

DIO.  Times  Helicopter  Was  -Fired  at  during  Entry  and  Attack 

biases  of  Killer-Team  Mission  92 

Dll.  Time  Helicopter  Was  in  View  during  Entry  and  Attack 

Phases  of  Killer-Team  Mission  93 

D12.  Time  Helicopter  Was  under  Fire  dur'ng  Entry  and 

Attack  Phases  of  Killer-Team  Mission  93 

D13-D28.  Three-Factor  Analysis  of  Variance: 

D13.  Times  Helicopter  Was  Sighted  during  Entry  Phase  of 

Killer-Team  Mission  94 

D14.  Times  Helicopter  Was  Fired  at  during  Entry  Phase  of 

Killer-Team  Mission  94 

DIS.  Time  Helicopter  Was  in  View  during  Entry  Phase  of 

Killer-Team  Mission  95 

D16.  Time  Helicopter  Was  under  Fire  during  Entry  Phase  of 

Killer-Team  Mission  95 

017.  Times  Helicopter  Was  Sighted  during  Attack  Pha.se  of 

Killer-Team  Mission  96 
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D18.  Times  Helicopter  Was  Fired  at  during  Attack  Phase  of 

Killer-Team  Mission  96 

D19.  Time  Helicopter  Was  In  View  during  Attack  Phase  of 

Killer-Team  Mission  97 

D20,  Time  Helicopter  Was  under  Fire  during  Attack  Phase 

of  Killer-Team  Mission  ,  97 

D21.  Times  Helicopter  Was  Sighted  during  Entry  and  Attack 

Phases  of  Killer-Team  Mission  98 

D22.  Times  Helicopter  Was  Fired  at  during  Entry  and  Attack 

Phases  of  Killer-Team  Mission  98 

D23.  Time  Helicopter  Was  under  Fire  during  Entry  and 

Attack  Phases  of  Killer-Team  Mission  99 

D24.  Time  Helicopter  Was  in  View  during  Entry  and  Attack 

Phases  of  Killer-Team  Mission  99 

D25.  Times  Dismounted  Killer  Elements  Were  Sighted  during 

Attack  Phase  of  Mission  100 

D26.  Times  Dismounted  Killer  Elements  Were  Fired  at  during 

Attack  Phase  of  Mission  100 

D27.  Time  Dismounted  Killer  Elements  Were  in  View  during 

Attack  Phase  of  Killer-Team  Mission  101 

D28'.  Time  Dismounted  Killer  Elements  Were  under  Fire 

during  Attack  Phase  of  Mission  101 
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This  appendix  presents  a  a.  'ailed  statistical  analysis  of  the  actions  taken 
by  ground-target  elements  against  the  attacking  killer  teams.  This  analysis  is 
based  on  data  presented  in  App  B  and  in  Tables  10  and  11. 

The  ability  of  killer-team  elements  to  survive  engagements  with  enemy 
vehicles  depends  largely  on  the  amount  of  enemy  activity  encountered  during 
the  assigned  mission.  Four  of  the  most  important  measures  of  ground- complex 
activity  against  killer-team  elements  are:  (a)  the  number  of  times  killer  ele¬ 
ments  were  sighted  during  their  mission,  (b)  the  number  of  times  killer  ele¬ 
ments  were  fired  on,  (c)  the  duration  of  killer-team  exposure  to  enemy  view, 
and  (d)  the  duration  of  fire  sustained  by  the  killer-team  elements.  Although 
none  of  these  measures  provides  an  estimate  of  the  vulnerability  of  killer-team 
elements  in  absolute  terms,  each  is  useful  in  furnishing  an  estimate  of  the  rela¬ 
tive  vulnerability  of  killer-team  elements  employing  the  different  tactics  studied. 

The  analysis  of  variance  was  the  statistical  technique  used  to  analyze 
ground- complex  activity  involving  killer-team  elements  (see  Tables  D1  to  D12). 
This  technique  is  quite  helpful  in  pointing  up  any  probability  that  observed 
“differences'*  in  performance  actually  happened  by  chance.  Table  Dl,  for  ex¬ 
ample,  compares  the  observed  performances  of  stationary  and  fluid  ground 
vehicles  against  five  types  of  killer  teams  (SS-ll/UH-1,  ENTAC  with  active 
helicopter,  ENTAC  with  passive  helicopter,  90-mm  recoilless  rifle  with  active 
helicopter,  and  90-mm  recoiliess  rifle  with  passive  helicopter)  on  the  basis  of 
the  number  of  times  helicopters  were  sighted  during  the  entry  phase  of  the 
killer-team  mission.  This  analysis  indicates  that  the  observed  difference  in 
the  number  of  sightings  scored  by  stationary  compared  with  fluid  ground  ve¬ 
hicles  is  so  great  that  the  probability  this  difference  occurred  by  chance  is 
less  than  0.01.  In  addition  to  the  0.01  probability  level  (€  =  0.01),  tests  were 
also  conducted  to  determine  whether  observed  performance  differences  would 
be  expected  to  occur  by  chance  less  than  5.0  percent  of  the  time  (e  =  0.05)  and 
less  than  0.1  percent  of  the  time  (t  =  0.001). 

The  analysis-of-variance techniques  are  also  useful  in  identifying  inter¬ 
actions  between  the  major  factors  studied.  In  Table  D5,  for  example,  the  result 
that  the  T  "  M  factor  is  significant  at  the  €  =  0.01  level  indicates  that  for  the 
situation  examined  the  effects  of  killer-team  type  and  ground-vehicle  movement 
are  not  independent  of  one  another.  Some  combination(s)  of  killer  team  and 
ground-vehicle  movement  differs  noticeably  from  other  (  ombinations,  a  finding 
illustrated  in  Fig.  Dl.  From  this  figure  it  can  be  seen  that  stationary  vehicles 
recorded  about  3  times  more  helicopter  sightings  than  fluid  vehicles  against 
four  of  the  five  types  of  killer  teams  studied.  For  the  ENTAC  with  passive 
helicopter  participation,  however,  the  fluid  vehicles  scored  significantly  more 
acquisitions  (or  the  stationary  vehicles  significantly  less)  than  would  have  been 
expected  from  the  outcomes  of  encounters  with  the  other  four  types  of  killer 
teams.  These  results  were  attributed  to  the  fact  that  on  Run  6-4  (ENTAC, 
passive  helicopter,  fluid  targets)  the  helicopter  pilot  did  not  withdraw  to  a 


85 


position  outside  the  mission  area  as  instructed  and  subsequently  was  caught 
on  the  ground  by  the  entire  enemy  force. 

An  analysis  of  ground- complex  performance  against  helicopters  during 
the  entry  and  attack  portions  of  the  killer-team  mission  is  presented  in  Tables 
D1  to  D12.  In  the.se  analyses  the  main  factors  studied  are  the  type  of  killer 


active  rifle,  rifle,  passive 

helicopter  octive  passive  helicopter 

helicopter  helicopter 

Fig.  D1 — Interaction  between  Type  of  Killer  Team  and  Vehicle  Movement 
Fluid  vehicles  f:  '  'I  Stutionary  vehicles 

team  (SS-ll/UH-l,  ENTAC  with  active  helicopter,  ENTAC  with  passive  heli¬ 
copter,  recoilless  rifle  with  active  helicopter,  and  recoilless  rifle  with  passive 
helicopter)  and  the  effect  of  ground-vehicle  movement  (stationary,  fluid).  For 
Runs  1-1  to  1-4,  2-1,  and  2-2  during  which  two  UH-IB  aircraft  were  employed, 
the  total  quantities  of  ground- comp] ex  activity  against  the  helicopters  have 
been  divided  by  a  factor  of  2.  The  results  of  the  analyses  shown  in  Tables  D1 
to  D12  indicate  that: 
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(a)  During  the  entry  phase  of  the  killer-team  mission,  significantly  more 
helicopters  were  seen  and  fired  at  by  stationary  enemy  elements  than  by  fluid 
ones.  Similarly,  the  period  of  exposure  of  entering  helicopters  was  significantly 
longer  to  the  stationary  enemy  vehicles  than  to  fluid  elements. 

(b)  During  the  period  of  kiiler-tean;  attack  the  number  of  times  that  heli¬ 
copters  supporting  some  kinds  of  killer  team.?  were  fired  at  differed  significantly 
from  the  number  of  times  helicopters  associated  with  other  kinds  of  teams  were 
taken  under  fire.  Only  one  firing  on  eight  runs,  for  example,  was  recorded  by 
stationary  and  fluid  enemy  vehicles  against  passive  helicopters  transporting 
recoilless-rifle  crews. 

(c)  Based  on  the  entry  and  attack  phases  combined,  significantly  more 
ground  acquisitions  and  firings  were  made  against  helicopters  supporting  some 
types  of  killer  teams  than  others  and  significantly  more  acquisitions  and  firings 
by  vehicles  in  stationary  complexes  than  by  vehicles  in  fluid  complexes. 

The  data  shown  in  Tables  D1  to  D12  indicate  that  the  amount  of  enemy 
action  observed  against  helicopters  employed  as  weapon  platforms  for  SS-11 
missile  launchings  is  substantial.  The  average  number  of  times  that  helicopters 
equipped  with  the  SS-11  system  were  acquired  and  talcen  under  fire  was  greater 
than  for  helicopters  in  any  other  role  examined.  For  this  reason  and  because 
the  employment  of  helicopters  on  this  type  of  mission  was  different  from  the 
role  of  helicopters  supporting  dismounted  elements,  a  set  of  statistical  analyses 
was  made  that  excluded  the  SS-ll/UH-1  data.  These  analyses  presented  in 
Tables  D13  to  D24  compared  the  exposure  of  helicopters  (a)  in  support  of 
ENTAC  vs  recoilless-rifle  crews,  (b)  on  active  vs  passive  missions,  and  (c) 
to  stationary  vs  fluid  onamy  •.<ehicles.  From  these  12  analyses  it  was  found 
that: 

(a)  During  the  entry  phase  of  the  killer-team  mission  the  number  of 
times  helicopters  were  acquired  by  stationary  vehicles  and  the  length  of  time 
they  were  within  sight  of  stationary  vehicles  were  significantly  greater  than 
for  fluid  vehicles. 

(b)  The  number  of  times  helicopters  were  sighted  and  taken  under  fire 
during  the  attack  phase  of  the  killer-team  mission  was  noticeably  different 
for  some  combinations  of  helicopter  participation  and  target  movement  than 
for  others.  Helicopters  providing  active  support,  for  example,  were  fired  at 
a  total  of  51  times  by  stationary  targets  and  only  22  times  by  fluid  vehicles; 
on  the  other  hand,  passive  helicopters  were  fired  at  only  2  times  by  stationary 
vehicles  but  11  times  by  fluid  enemy  elements.  The  unexpectedly  high  number 
of  times  passive  helicopters  were  fired  at  by  fluid  enemy  vehicles  was  attri¬ 
buted  to  Run  6-4  during  which  the  helicopter  pilot  deviated  from  the  role  pi’e- 
scribed  for  passive  airciaft  and  was  fired  at  10  times  by  fluid  enemy  elements. 

(c)  Based  on  the  number  of  times  helicopters  were  acquired  and  fired  at 
prior  to  retrieving  the  dismounted  elements  the  amount  of  enemy  activity  against 
helicopters  was  significantly  less  on  runs  in  which  the  helicopter  assumed  a 
passive  role  than  on  runs  in  which  the  helicopter  provided  active  support. 

(d)  Vehicles  in  stationary  ground  complexes  acquired  noticeably  more 
helicopters  than  vehicles  in  fluid  situations. 

The  first  24  analyses  presented  in  this  appendix  are  based  on  ground- 
complex  actions  against  the  helicopter  portion  of  the  killer  team.  Analyses 
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Significance  level  (  =0.03. 


of  the  evasiveness  of  the  DKEs  are  provided  in  Tables  D25  to  D28.  These 
analyses  indicated  that: 

(a)  Significantly  more  acquisitions  and  firings  were  recorded  against 
recollless-rlfle  crews  than  against  ENTAC  crews.  Because  there  were  two 
recoilless- rifle  crews  per  mission  compared  with  one  ENTAC  crew  and  be¬ 
cause  the  recoilless-rifle  crews  had  to  come  within  400  m  of  their  targets, 
these  findings  are  not  unexpected. 

(b.)  ENTAC  crews  were  exposed  for  a  significantly  longer  time  to  sta¬ 
tionary  vehicles  than  to  fluid  vehicles  (380  vs  180  sec),  but  recoilless-rifle 
crews  were  exposed  for  significantly  less  time  to  stationary  enemy  elements 
than  to  fluid  vehicles  (179  vs  588  sec).  This  killer-team  target- movement 
interaction  can  be  attributed  in  part  to  the  fact  that  against  fluid  vehicles  the 
recoilless- r it le  crews  frequently  selected  ambush  points  in  relatively  open 
terrain  offerring  limited  cover  during  killer-element  withdrawal,  but  against 
stationary  targets  the  recoilless-rifle  crews  appr  oached  and  withdrew  from 
target- complex  vehicles  through  wooded  terrain  whenever  possible. 
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